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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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WHY AMERICA'S 
HAVING A CHANGE 

OF HEART. 




Buy a Ford 4x4 pickup 
and you get standard 
get -out- i n-the- m u d-and 
kxk -your- hubs system. 



Buy a Chevy 4x4 pickup 
and you get standard 
shift-on -the-fly 
Inst a -Trot System. 



Chevy 1 ® gives you shift-on -the- fty convenience as standard equipment. Ford charges you extra for it on both their 
full-size and Ranger 4x4 pickups Which means, with Chevy, you can take that extra money and tap into our 
Preferred Equipment Croups that can save you up to $1,800* on advanced full-size Chevy 4*4s, $1,900* on Chevy 
5- 10® And end up with even more 4x4 truck for your money Plus save a bundle in cleaning bills in the bargain, 

* Based cm MinuUctuim fauil ofoptotm fucfcigs versus options purchased separately 

f iwnplhVMLt b4$ed <UU ivailic4e at tim? qf publishing G WHU General Motors Corporation All Rjfthu Let's get ft together buckle up 



OF AMERICA 



TODAY'S CHEVY TRUCK" 





62 FbumjQuJcb 



56 COVER STORY 

Ve'Vjrti wirn KPtH^iriq 

nnuitlp ntv crij^giPiy :\k' 

WJty rtH-’i ■ Imf > ir cl ■Jm i ft 
[hr Ikim Ncinh 

—PM MlLiiKratlafThy 
Tomfrctmin 



AUTOMOBILES 

24 tnifdft Detroit 

Ford shifts into 1 99 1 with the new LTD Crown Vic. 

28 Car Clinic 

Got a car question? We've got the answer. 

28 Motonport) 

Good oi' boys and the Corvette Chafienge. 

5.1 Compact Commandos 

Check out our comparison test on middleweight 
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EDITOR'S NOTES 




RTH F ST ( >RY tea save the jiqw- - famous whiles unfolded, a nagging ques- 
tion kept gnawing at me: Why did we have to call in a Russian Icebreaker 
to cut the final swath through the ice to Tree the whales? Why couldn't we 
just use one of our own? 1 asked Sdence.-TcK!hnfjkjg> p Editor Tim Cole to look into 
it, He came hack with the rather ribturbingsiwwur: We only had two. They were 
small and old in design. Anti they wore hundreds of miles from the rescue scene - 
He also told me that he'd found that the Soviet Union has several leading-edge 
icebreaker ships including a new one that is nuelear-powered and, coincidental- 
ly, is the largest ship of its kind in the world. All uf this, phis the fact that several 
people I asked didn’t even know how an icebreaker worked {fines ii. cut through 
the ice nr crush down through It or what?) seemed to indicate that an article was 
called for, ft begins on page 56 and is probably the most comprehensive story 
ever published on these rather mysterious ship*. But 1 still don't know why the 
tj.S. doesn't own more. - . . Speaking of ice, you’ll see a lot more than ice if you 

go along with us on the Popu- 
lar Mechanics Great Ameri- 
can Frontier Adventure To 
Alaska* Here is a onee-in-a-life- 
t ime chance to see America’s 
last great frontier in a unique 
way with Popular Mechan- 
ics editors up close and pe rson- 
al. Write to me and well send 
you all the info, * . . Boating/ 
Outdoors Editor Joe Skorupa 
was called or to perform days 
and flays of research, not to 
mention hours and hours at pho- 
to session*, to put together this 
month s special Boating 1989 
section, w hich begins on page 
83, you can see from the pho- 
to here, it was tough duty. Bul 
somehow. Bkorupa pulled 
through. . . . We have some- 
thing new for you this month. 
We call it the “Home & Shup 
Journal" (page ® ), and it's a pot* 
porum of projects, shop skills, tool tests, product news, kit reviews and lots of 
other good stuff. It'll run just about every month and every edition will be just a 
little different as Home & Shop Editor Sieve Willson anti his staff assemble a 
new conglomeration of goodies each month, . . . We lake the concept of active 
journalism Lo the mas this month. Assistant x^uto Editor Mike Allen actually 
worked at one of Hoicks auto assembly plants to bring you a Firsthand report on 
how We on the assembly line has changed since Henry Ford conceived the con- 
cept of an assembly line at the beginning of the liUth century. . . . The assembly 
Sines in Japan are working overtime these days at the electronics manufactur- 
ers, producing newer and mure amaring home audio and video equipment. Elec- 
tronics Editor Steve Booth has picked the ID best new products out uf the latest 
bumper crop of goodies and we present them to you on page 60. * . , Americans 
are buying more and mure pickup trucks every year. Especially compact pick- 
ups. Last month we brought you a special report on all the new' trucks for 1!389. 
This month, we lined up nine compact hauler* and tested them head lo head to 
find out what P £ hot and what 1 * not- Lf you’re in the market for a light truck, you’ll 
want co check our test results starting uh page 51. Til next Lime. 




Skorupa handles lough asaig nment . 
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If you don’t have 
GE Halogen Headlamps, 
you may be missing 
something important 




See farther, 
drive safer with 
GE Halogen 
Headlamps. 



Km cm ac tually 
see up to 25% farther 
ihmm the road with 

GE Halogens t 
And riwfr crisper 
whiter light is twee 
as bright as ordirtn ry headlamps? 
soyau aba see mote r Lenity 
Huy turn) ami yaull see up to a 
$4W refund check from GE 

.Uf nn^iTFftHoyi m i'll & 





We bring good things to life. 



, — REFUND OFFER 

E*r ytmr$2 Tefinid m any 

| GE Hahifim RmrFtm t leadlnmp 
j ($4 refund un two), remove the U1*C 
I symbotfs) from the ffackage(s) as 
I proof of purduae and mail with this 

j f™™ t{}: GEHAtsQGEH REFUS'D 

* PO Box 547$ 

Twafr, CA 70 

| Frm t dearly or use meriting label 

* S 'owtr 

.VMr/.ts 

I r% 

| Siab&p 

| Swmhrr nf bmfn pimhatsi' □ /, □ 2 
1 S t 4M* of ftUtijfrtour* ivhrrr putfh^rd. 



MJ. M&j'iJiffi Mt'M tit Mtt’rmJtM Al'fi. J* 

■ min in F.^Mj VLL'h.'iY^. I’l.’cvrii ftai .ifirr mm it i* 

tvmln^rtmifmhmitiimu'tllkmmlhrT fiKifirr Thvpwm 
VUI'.I irn-ibirnir mHur-J. itrp-uhu nmw nlfefl . i^Tv'i H vt 
mrrfiM, if pm b>»|^»ii . iti mn^ rtn 

p.ur j-Ntxt ?i.^n7 - hh w* * Mm r ftf Hm - f™. 

30tai* 
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These 3 Adjustables 
REPLACE 

39 Individual Sockets 



NO MORE NEED tap 1 an nrrr>v individual 
sockets These ihree CHANNELLOCK 
Adjusiables rs>pl£hC?» 39 individual socktrei 
both stsndanJ and meinc ataiis. Piecfswn 
made pf high grade lo-rged stcwl lilUfy 
carrv a LIFETIME GUARANTEE 




01998 CHANNELLOCK. INC hfeBtJvilfc*. PA 19335 




DOUBLES AS A NUTDflfVER 
No 90S ND-1 M~ and Nn 90S ND 3/fi 
Nut Drivers am provided with spinner 
handles. 



EASY TO USE 
Place od ju suable Bockel 
over nut or bolt, retal© 
knurled collar loiighiosi 
fit Triple action jaws are 
dosed mtn a can Pel Ip 

grip 

No BOSK 

HAN DIC ARB Y KIT 

- CHANNELLOCK 306 
Adjustable SgcJidI 

• No SOfiR S/8" 
Ratchet Wrench 

• No 909 leather 
WcAot&l wilh Spring MrHUil 
Snap-On-Bell Loup. 




No. BPS — 

1/4 M DRIVE 



w 



REPLACES 18 
SINGLE SOCKETS 
3/1 6" THRU 7/16" 
& mniTHRU 1 1 mm 




REPLACES 20 
SINGLE SOCKETS 
8/1 6 ,r THRU &/&“ 
8 mm THRU 16 mm 



"No. 904 
1/2 1 * DRIVE 




REPLACES 18 
SINGLE SOCKETS 
9/1 &■ THRU 15/16" 
14 mm THRU 23 mm 




WATCH FOR 
tTHIS MARK 



IT MEANS 
THE PRODUCT 
HAS BEEN 
FEATURED IN PM 
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LETTERS 



Flight Plan 

H S A reformed 

gyrocupter paint. H I 
would like to make 
several criticisms of your No- 
vember gyrocopter article 
(“flood Gyrations,” page 72 T 
Nov. '{JS). First off, you show 
the pitot of Kurt Shaw's 
Wind Ryder flying without a 
crash helmet. So what, if he is 
entirely enclosed. In the 
event of a crash the blades al- 
most always hit the ground 
with tremendous force which 
often leads to the violent 
breakage of the main mast 
right behind the pilot's heart, 
I doubt if the endowed design 
would protect him. 

The main reasons I gave 
up gyrocopters was that 
their high drag and quick 
rate of descent make emer- 
gency landings over ob- 
structed landscape a bit ton 
much of a thrill, especially at 
the relatively low altitudes 
where you like to fly a gyro- 
copter. On the other hand, I 
have made forced landings 
into trees with an ultralight 
aircraft and walked away 
without a scratch, and very 
little damage to the aircraft. 

So if you fly over open and 
unobstructed ground, give 
yourself a thrill and fly a 
gyrocopter (with helmet). 
You 1 ]! love itt Anything else, 
stay with a more convention- 
al and crashworthy design. 

BOLAND R3 KM E ELS 
MAJURO, MARSHALL LH. 

PW Posters 

Your pullout posters are per 
feet for the walls in our new 
Tech 2000 lab. The 7th grad- 
ers are fascinated with the 
Shuttle, the Rth graders en- 
joy the Corvette, and par- 
ents at our open house took 
notice, tno r We've laminated 
the posters for long life, 

JOHN FISCHER 
TECHNICAL TEACHER 
CHESTNUT KILL 
MIDDLE SCHOOL 
LIVERPOOL, NY 




Woodwork rr'i poster and gyro- 
copters ran In Nov. 08 Isuk. 



Despite its graphic stylish- 
ness and accurate informa- 
tion for woodworkers p I 
won't lie hanging your hard- 
woods poster bi my shop. Ex- 
otic hardwoods from tropical 
forests are indeed, as you 
say p H 'rare jewels" and we 
can! continue to encourage 
the decimation of the rainfor- 
ests where these trees are 
cut. Environmental con- 
science should dictate that 
PM woodworkers use only 
the North American hard- 
woods shown in the poster 
— hard woods from trees that 
are sow r n ami harvested as, a 
renewable resource. 

ANGELAS. ULKCJN 
TOUTLE , WA 

Grouting Tip 

I read, with interest your ar- 
ticle “How To Regroul Ce- 
ramic Tile" (page I 1B P Oct. 
’88) r Your discussion of the 
job was very accurate and 
complete. 1 might recom- 
mend. however that your 
readers consider a good latex 
additive in place of w ater 
when mixing Lise grout. This 
will improve the bond 
strength of the grout, help 
minimize water penetration, 
and greatly reduce the posbi- 
bility of cracking or powder- 
ing grout joints. And the 



latex additive will eliminate 
the need for the wet curing 
technique you mentioned. 

RICHARD C. WOOD 
LATICRETE INTERNATIONAL 
BETHANY, IT 

Readers can thunk you and 
Laikretie-^a manufacturer p f 
installation materials for ce- 
ramic tile, marble and natu- 
ral stone for the tip. it's a 
technique that works, that toe 
use and should h a ve inel tided 
m our story. 

Dutch Treat 

I was interested to read 
about Subaru'sJuaty using a 
continuously variable trans- 
axle (CVT) that was devel- 
oped in Holland and used in 
the DAF r Imparts W Tech 
Review/' page 100. Dec. ' m . 
(T capitalize the letters of 
DAF because they're taken 
from the company name. ) 
The company actually rectsm 
mended changing belts every 
&O,.00Q miles* but in my expe- 
rience r a belt could be used 
for 100,00(1 miles. The origi- 
nal DAF belts had several 
advantages over the now 
flexible steel belt, including 
low cos | , easy replacement 
and a get- home ability since 
the DAF setup used two 
belts. Two belts provided a 
power division to the rear 
wheels which was superior 
to the so-called limited -slip 
differential. The DAF was 
unappreciated in a behe- 
moth-oriented car culture 
and was an ideal runabout 
and commuter car that could 
get 40 mpg. It remains to ho 
seen whether the Subaru 
achieves such a distinction. 

M. HAL1STA 

MOKEISVILLE. PA 

We r lt a£so be watching the in- 
service record of the CVT 
dusty. So far \ it's the only car 
with CVT sold here. You 're 
right about the initials of the 
Dutch car; They stand for 



Vara Doornes Auhwiobielfa- 
briL But we choose to go with 
Daf just as Saab * for exam- 
ple,. uses only an initial capi- 
tal , wh ich sia nds for Svenska 
Acroplan Aktiebolaget, or the 
Swedish A irpla nu Co. 

Hot Vette 

Your " Motown Muscle” arts* 
elf! (page 5S t Jan. '89) didn't 
contain any real performance 
figures for the ZRl Cor- 
vette. How fast is this car? 

ROY TANNER 
PI 5 CATAWAY, NJ 

The reason we didn't include 
any hard numbers in our ar- 
ticle is that Chevrolet hasn't 
yet let any magazine perform 
an instrumented test on the 
car. Howeuer T Editor-In- 
Chief Joe Oldham did some 
informal lest mg on □ proto- 
type last June in Arizatia. He 
reports □ quarter-mile time of 
12.86 seconds at J 16 mph T 
and hit 131 mph in Fourth 
gear. He says there was still 
plenty of engine and two 
gears leff perhaps Cheuro - 
lefs claim of 1 85 -mph tap 
speed isn’t far-fetched. 

PM Plans 

Fve read PM for more than 
50 satisfied years, hut your 
December '88 issue left me 
feeling cheated. The cover 
promises an art icle on classic 
toys (“Tiny-Town USA r " 
page 86). But So and behold, 
inside,, there'* nothing but a 
L'ome-on to sell plans. And at 
J0.&5! JE35ESKLARIN 

MARLBORO* NJ 

We'oe been offering plans for 
many years. Check May '86 
and Aug. T S8.In that same pe- 
riod, we ran plans and step 
by - step in struct ion s for 69 
different buitddt yourself 
projects. 77b nee plan sales ar- 
ticles in th ree years isn l f out of 
tine. We hope you agree and 
stick with us for another 50 
years. M 
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Fords new 
extended-length 

Aerostar. Now; 
even longer on 
looks and space. 




A new Aeiwitar nuidel-wilh 2H cubic Feel more otujio 



apace In back! 

A fiew exlRndtttHenslh Aertmtnr now |Oins ford s 
ular mini- van- the one ibal sets Mgh tdandartls 

fnr uerodvtuimir design. Luxury and vuraaflitt^ With 
the same wheelbase, both Aorualanj am easy to handle. 
Giirusie and park 







Firs! class minimi. £ iarry up In 7 penplo-ur 1B7 r;u. ft. 
of cor« o-17 more than Chrysler's long mini- vans. Choose 
sporty XI, or XJT or stylish Eddie Hrnior i shown hnlow) 
V-fl pavvcr, standard! Aurotilar's electronic fiiuHnl tint- 
ed 3.QL V-8 delivers a spirit fid 145 hoiwpower-vp. only 
100 fmm Caravans standard 2.5L 4-eyllndnr- Properly 
equipped, Aernatar tows 4800 lbs,!* 



Touches of class Include optional headphone jacks, 
hisathiji.-'cmlim! Fan controls for renr-suat piLsicnirurs. and 
overhead console trip computer. New oxlDudeddcnglh 
or regular. Ao rosier goes to any length tip be the hflstl 
Thindrmbli; 8-Y«tir: I jO.iXXI -Mi le Pomritruin Whitaiily. 
Covers, you and future owners, with no transfer cost, no 
ma [or powertrain components for 6 years fi0.000 miles, 
Restriction!! and deduct Line apply. Ask to site this llm- 
JLed warranty at your Ford Dealer. 

Ford, Best-Built American Cats and Ihicks-Etghl Yours 
Running. Based On an average of owner- reported prob- 
lems ill a aeries of surveys models designed 

and built in North America- At Ford, ‘Quality Is job 17 
*■ finKu.hr- hHiRlh madiiL E^niuLrd huiiflb iiiihIp: I Iowa 4700 Hid- wllffl 
pnjprrty mulpptid- Tbwiiii^ ruling [* nrtliu^ti hy pyiKilF^ iintl 
i :rtruH> whi^tsl hi lowing viihlcih. 
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TIME MACHINE 




75 YEARS AGO: FEBRUARY 1914 





fee Burner 

Along with the gasoline en- 
gine, the aerial propeller wils 
a favorite component among 
early go-fast engineers. 
Drawing on the popularity of 
ice yachting, a 



Chicago inventor created 
this speedster, which skated 
on three blades. The vehicle 
glided ahead of a 4-fl . air- 
plane propeller, driven by a 
I2-hp motor. Sealing three, 
the boat achieved Btf mph. 



Biker Brigade 

In the early 20th century, 
auto motive technology was 
shaping firefighting into a 
rapid -deployment, operation. 
Rural road conditions, how- 
ever,, hadn't caught up. In 
our February 191 4 cover sto- 
ry we looked at the motor- 
cycles or which firefighters 
negotiated unpavert horse- 
paths or plowed fields K in ad 
Vance of the main brigade. 
Partnered with a sidecar, the 
bikes accommodated up to 
two firemen and an arsenal of 
axes, lanterns, hoses am] 
chemical fire extinguishers. 



SO YEARS AGO: FEBRUARY 1939 





The Power 
Of Palomar 



For our cover story SO years 
ago we brought readers in- 
sides masterpiece of Art 
Decn engineering: the Fab- 
mar Observatory. The tele- 
scope's 200-in. reflector, a 
showcase for brand-new 
temperature-tolerant Fyrex 
glass, would gather four 
times the light of any previ- 
ous mirror. Other marvels 
included the rubber- wheeled 
rail trucks that rotated the 
^million-pound dome, and 
the observation cage sus- 
pended inside. 



Tube Testing 

Television w as coming, and 
we detailed its progress to a 
public anxious for instant 



news. Demonstrated in Now 
Y i irk in I JW9 P t Ico m ij le 

camera could transmit live 
pictures with elnritv to a re- 



25 YEARS AGO: FEBRUARY 1964 

Cheap Thrills 

Ln 19ivi F a S2&00 sport plane 
would have thrown the avia- 
tion Industry into a loop. We 
flew a prototype developed 
by Jim Bede. The BD-1 fea- 
tured honeycomb aluminum 
construction with fiberglass 
landing gear, both break- 
throughs for private planes. 
Flaps, fins, wing panels and 
tips were interchangeable, 
and the 65-hp engine gener- 
ated a 112 mph cruise. The 
plane lowballed its nearest 
competitor by $3000 but 
didn't trigger a downward 
spiral in plane prices, 
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Wonder World 

An extravaganza celebrating 
a period of blossoming tech- 
nology — it was the World's 
Fair of 1964. We took an ad- 
vance tour through simulat- 
ed space -ferry dockings, mi- 
ciear fusion demos, animated 
cave -mannequins, a 12-ft- 
high human brain, and other 
displays. In some exhibits, 
amusement-ride and cine- 
matographic technology 
merged to provide a journey 
into the future, while in oth- 
ers — such as the 700-ft -per- 
minute giasa elevators — the 
future was now. IK 

9 
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TOYOTA PARTS AND SERVIC E 
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THE PERFECT FIT: 
YOUR TOYOTA 
AND TOYOTA QUALITY 
DEALER SERVICE. 

Its no puzzle at all to keep your Toyota mnningfit |ust use 
Toyota Genuine Parts and Toyota Quality Dealer Service. 

Nobody knowsloyotas I ike trained and certified Toyota 
service technicians They do the work promptly and correctly, using 
compel it rvriy priced Toyota Genuine Parts. T hats the smart way to 
protect your investment Not to mention the friendly, positive 
service experience you always receive at your Toyota dealers 

So to keep your Toyota fit w ith the perfect fit remember 
there's nothing like the real thing Toyota Quality Parts and Service 
For more information about Toyota prod- 
ucts or service contact your Toyota dealer or call 
[-flOO-33l-4m Get More From Life. . Buckle Lip! 

TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 




JOIN THE NAVY 
SEE THE FUTURE 




Join today's Navy and you'll 
see a lot metre than ihe world. 
You'll discovers world of i rain- 
ing, challenges, and responsibility 
that can prepare you for the 
future like nothing else can. 

The Navy offers you hundreds 
of high-tech jobs in important 
fields like nuclear propul sion, com 
puter tedt nologv, electronics and 



aviation. But The Navy offers you 
something even more important: 
tea in wort, discipline, leadership 
and con Rdence. The qualities 
you 11 need to make your future 
brighter. 

■Add to that the respect you'll 
earn as part of a top-notch team, 
and the Navy looks like a great 
place to launch your future. 



See your Navy recruiter today 
nr call 800327-NAVY. 

Set your course for tomorrow 
in today’s Navy. 

NAVY 

You are Tomorrow. 
You are tHe Navy. 
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5Eingray-*haped F- 1 1 7A appean to carry no 
external weapons mounti. luy^Mcinq^n 
Internaf mimifioni twy 



It's Official: Stealth Fighter Is Operational 



NELLIS AFB. NV— After 
almost a decade of concealing 
its existence, the Air Force 
has acknowledged that it has 
52 F- 1 17 As ready for stealth 
attack mission* (see “Out 
M usi Secret Fighter, 11 page 
W, Jan. '89). The Lockheed- 
built plane, first flown in 
1981 , has beer combat-ready 
since 1983- 

Without revealing the 
planed operational capabili- 
ties, the Air Force released a 
photograph showing an exte- 
rior composed of sharply an- 
gled flat surfaces, unlike the 
smooth contours of tlse B-2 
Stealth R umber h which was 
made public on November 



22, The angular silhouette 
scatters radar in different 
directions and the reflected 
radar cross-section changes 
as the plane banks and yaws 
during subsonic flight over 
rough terrain. 

Each wdng r swept back at 
about 45", forms a straight 
lino with the sides of the 
plane's nose. Wingspan is 
said t<i tie 40 ft. The plane 1 * 
tail height of 16 fL. is said to 
be equivalent to Lhe A-7D, 
which is used as an F- 117 A 
trainer. 

Because of the aircraft's 
unusual shape, experts think 
it probably relies on an elec- 
tronic stabilization system. 



The F-117A ifi considered 
primarily a ground-attack 
aircraft intended to eliminate 
high-value bunkers, infrared 
and radar sensing station*, 
and surface-to-air missile 
sites. The Air Force refused 
to offer any information 
about the aircraft's mission 
nr muni tin na f but industry 
speculation focuses on either 
the Maverick air- to-ground 
missile currently in inven- 
tory or laser-guided bombs. 
Maintaining a stealth profile 
must likely requires that mu- 
nitions be carried internally. 
Designed during the Car- 
ter Administration, the 
Stealth Fighter first entered 



public awareness in the form 
of popular fiction and toy 
models. Rut two F-J17A 
crashes — on July IL 19Mfi p 
and Oct. M. IW7 — resulting 
in the loss of two Air F orco 
pilots, focused more atten- 
tion on Lhe Stealth program. 

The single-seat plane be- 
came public^ the Air Force 
said , because of the need for 
daylight training flight*. It’s 
also hoped that the F-117A 
can be integrated into com- 
bat scenarios involving other 
aircraft. 
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External Tanks Turn Into Space Labs 



CITRUS HEIGHTS, CA 
— With (he Shuttles back in 



TECH 



Space Traffic Control 



service, private businesses 
have renewed intejest in the 
external luel tanks Jettisoned 
by Space Shuttle orbiters al- 
ter i a keoff NAS A wi II be put - 
ling about 40 tanks up tor 
grabs through 1 994 
Commercial space llrms 
have proposed the tanks tie 
convened into everything 
Irom gamma ray lei esc opes 
to orbiting industrial plat- 
forms Typical of how com- 
mercial space entrepreneurs 
are reading is a proposal by 
Wickman Spacer all A Pro^ 
pulsion. The rockat-luel mgn- 
ufaciurer wants to yoke two 
tanks to create a microgravity 
research facility in geosyn- 
chronous orbit. 

An expendable rocket will 
launch a robotic vehicle. 
As! robot, equipped with ma- 
nipulators and the experi 
mental eguipmenl. Astroboi 
will link ihe tanks, pad ihe 
tanks interiors with insula- 
tion and install the apparatus. 
The vehicle will be able 
to respond to Earth- base 
commands and will remain in 
ofbil to monitor experiments, 
Meanwhile. Wtckman has 
also expressed interesl in 
lending Ihree lanks on the 
Moon Converted and ser- 



Shuttk-2, designed io fly in the list century. 

Shuttle For The Future 



HAMPTON. V A— NASA is 
inert* saintly enm-eniid that 
the Space Shuttle will he 
nearly 2l> year* old by llio 
time Lhe Space Station hr- 
comes operational in e hi- lute 

im* n 

Si tidies under way sit 
I n gle y R E«a re h < ' v nt t j r 



! n lint ton second-generation 
Shuttle 1 hnl will femt urn m 
modular, removable |iayload 
pnd, winpf-t \p fins imri long- 
life main engines, A winged 
fly buck hot j tiler would re- 
pi me the external tank-solid 
rocket booster combo ibat 
loft- ludiiyV Shull I k. 



Roving astrobot| above] will 
bury lunar tank conversion} for 
Insulation from solar radiation. 
Space- baicKf .isfroboi I right | 

will co orbit with m icrogirnwi fy 

lab tanks, shurttlng specimens 
between experimeni mnoduFes. 

viced by a wheeled As< robot, 
the tanks would serve as re- 
search facilities lor process- 
ing lunar $oil for oxygon, 
concrete and other necessi- 
ties. One of ihe tanks would 
be outfitted for human habita- 
tion prior to establishment of 
a permanent manned lunar 
base 



MOFFETT FIELD P CA 
— fontrote for maneuvering 

spacecraft in the vicinity of 



the Space Slulh m will inckuli- 
this cli.Kfd ay i-ojict \ tl r levol- 
HHjjrrJ Lit NASA's Ames Re 
spareht -enter 
The monitor depicts vehi- 



cles 1 positions in a modified ;{- 
dimetisiuiui] perspective 
harmed 1 1 m inferring kin from 
radar and Ildar 
sensors on hoard 
the spacecraft. 
The view U dis- 
tort mI Li I Llimpi'lL- 

satehjrthe hnitivs 
i won st fuel ion of 
^-dimensional in- 
format i i m derived 
from u ft ii t sur- 
face. Object out 
of visible range 
are magnified, 
El sign has it 
7/Kim capability for 
ckwKnn numuuvmng. 

Tht? system will allow ccm 
troll era to direct orbital 
maneuver:- on :i spur^f-thr 
moment basis. 
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Computer graphics- ihowdkilfincei 
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Identifying 
Tanks In War 

STERLING HEIGHTS. 
M 1 - A.' Lari k evi I ali m \ cu n ■ 

tindes iLs enurait nf copycat 
umMipmunjihip, target iden- 
tification sy^U‘nui utl 1 grow- 
ingin importance. 

Increasingly, 
wavelun^th laser- are the 
method uf course, Li-rscr^ 
user Hurra ngc fi in i mg u sua I ly 
operate in the invisible infra- 
red range for obvious n + K- 
mm. General Dynamics is 
experimenting with fiyi la- 
acrra that fire* in conjunction 
with optical i-ry m.iLs which 
aim operate the system's op- 
tical computer*. In this way, 
l he system Uses light, in- 
stead. of electricity, to pro- 
cess signals. 

General Dynamics re- 
search strides in ball h- field 




lasers is only unc example of 
the intriguing possibilities 
Lhat have been presented to 
itiiLit siry users. 

Optic Electmnk Cnrp. Ims 
developed an eye-*afe laser 
targeting and ranging sys- 
tem bir troop training. 

On the defensive side, 
Perkin Klnih-rts working niva 
laser warning receiver i >< 
protect against laser-guided 
weaponry. 



Gcneraf Dynamics olivet ro-apOca I tank Idcntificafian technique could be fitted 
inio a flrc-coriTrol lywrrti far An advanced MlAl vmlon If e*p#f lincfuj prove fruitful. 




Space Power 
Needs 

CLEVELAND, OH— Options 
tor space power generation 
continue lo multiply. One 
NASA contractor. Mecham- 
calTechnofogy. Inc. , ^devel- 
oping a 25-kilowatl generator 
based on lha Stifling engine. 
A technology demonstrator 
model Is already functioning. 

Inside a Stirling engine, 
gas expands and contracts 
as beat 13 added and re- 
moved, Pistons inside soated 
cylinders are moved by the 
changes in gas pressure. 
Stirling's advantages include 
a lack of wearing parts and 
excellent efficiency. 

Mean while, NASA contin- 
ues 10 explore the possibility 
Ol using smell nuclear reac- 
tors as curtail i ng power 
sources. The SP- 1 00 con- 
sists of a small reactor core 
surrounded by heal ‘dissipat- 
ing fins. The reactor and at- 
tendant thermal control units 
are separated from the distri- 
bution and control system. 

All space-based power 
concepts have a single de- 
sign imperative. They must 
be light enough for easy loft- 
ing. yet capable of generating 
significant wattage for man’s 
future space explorations. 
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Sthematlc Of elect rocfeapparatilL wilh cx^g germed utaIp 

Spinal Cord Bypass 



ATLANTA, liA-Re- 

nosin' burn Lit i T<?rh 

mv n ivsL^rmjj 

tnnvemphl in pi-ismi^ \mvn 
l>TE«r| I iv f=pmsilctinl injiin, 
Thi j key is ll L r l:iss emu 1 
elect rod** impJuri i 1 bill rul- 

li-utn .-urn-il^ m-rve cells 

in thi- brain. Neural fibers 
traii^]jliii]tr*i 1‘rnm lhe 



nerve in the leji are Hi ted 
infill* the vtimt. 
t "nmiersail tiu ratlin mu lf- 

miUer ftisl ul L l-iI umlir 1 hr 
scalp, the elect rude brand- 
Hpnub Irmn lln i rnulnr 
.^■rt tun t he brain. The 
apparatus cun] cl be useil tu 
curat ml umsvli' elt-cL rust hi iis- 
htitrm in {liintlyiK-il luimnit. 



Looking Into 
The Earth 

U )S ALAMOS, NM— An in- 
niment tlevHeiped sit Los 
Ala mus Nut k unit Liitauntury 
wilt allow peulufffets in gain 
hi^h-rt ^uluiiun pivtuiv* uf 
anne* niiii j h beneulli the 
Kairtb's surbu'i 1 . 

( tailed a borehole urot^tk* 
televiewer, nr BAT. the rlr- 
vkv can hr luweivfl ititejua^ 
thermal we]J.- that nuliaie 
Lr Miniature* us high a* iiou 
K . I NSk£ I i% U Sfc] rfkci 1 ■ | (4 rtVt TC J l I 
muter rotiiles a lithium run- 
I Kite crystal at Up in :■]! in j-prai. 
The lTvmuL acts as belli se- 
mi r inm^ltlcer ailrl receiver. 
A i-umputer Imuseil above 
the I tAT* muter record* the 
data, which l'eiu be recoil- 
si j-Llvt-i-il us il M^iimetisienal 
graphic -shewing iVadures 
anilrcickistiv*^. 

Reside* Sliced mg rlr-vHu|t- 
rn lui t i if p 'Uthe i 'inn I * ■ m 4 igy , 
the device will assist in 
nei j Linu>ri r aphiL- resi^Lruh, nil 
ex plural ion mid ourt Intake- 
pivalErtltiiL 




8AT«in operate al 1 2.000 ft. 
Ifae device li about 1 0 fit. long. 
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Japan, Europe In Hypersonic Race 



P4YLQWrr ASSENGER 

HA* 



EXPENDABLE 
TAH CONE 
KAJKfNtt 



NEW YORK, NY — Space- 
plane designs irom Kawasa- 
ki. Fuji and Mitsubishi may 
one day achieve single-stage 
lo orbit. The Aerospatiale 
Avion Gran rfe ifitasse (AGV J 
will speed high -ticket passen- 
gers hallway around ihe 
world m a single bound Bolh 
entries in the competition to 
build Faster, higher (lying air* 
craM will i ravel at hypersonic 
Mach 5 speeds. 

The Japanese aircraft, like 
the American X-30 are in- 
tended lofty hypersonically in 
the atmosphere using air- 



COAfl&USfQR 



Fuji 1 space plane u&es rocket power to ACMtve orbit 1 1 op Aero AGV 
(l»ROPn| Wfllipccdpasangen at Mach 5. 
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INLET 

CQWl- 

Alf injecE£d at 
nypmonhc jpeedj 
itombirwi wlih fuel In 
SCRAM jet for hypenpeed 



breathing turbo ramjets and 
supersonic ramjets (SCRAM 
je!s}. Conventional liquid hy- 
drogen, liquid oxygen propel- 
lant— which will consume the 
bulk of Ihe aircraft's interior 
volume— will fuel on-board 
rockets on the final kick to or- 
bit In the Fuji version (illus- 
trated), an expendable toil 
cone shields Ihe rocket noz- 
zle during atmospheric flight 
Aerospaiiate's AG V will re^ 
mam in the atmosphere, but 
technical hurdles similar to 
those faced by orbit-capable 
aerospace planes mu$1 bo 
overcome Currenl research 
is locus mg on materials lhal 
can tolerate skin heat reach- 
ing BOO C at higher Mach 
numbers, turbo-ramjet pro- 
pulsion concepts and ihe 
choice between kerosene or 
liquebed methane luet 
Aerospatiale is also study- 
ing advanced Might docks that 
ise wide-screen visuals and 
microprocessor-based in- 
strument alio n to speed 21st 
.century travelers. 
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Radio ID Tags 

PORT WASHINGTON, 
WI— Microchips that com- 
municate with a computer by 
radio-frequency broadcasts 
are finding widespread use. 
The devices' small siae and 
minimal power requirements 
means they can be encapsu- 



lated in inert substances and 
used in unusual environ- 
ments. Applications range 
from signaling tool identifica- 
tion to an industrial robot, to 
tracking cattle, to protecting 
paintings and other valu- 
ables, to allowing hands-off 



Bhocompatiblfe FTF tag tranurdts nutritional Info to reeding stanchion. 



entry to secure 
areas. 

One exam- 
ple: An Implant 
able Transponder 
from Boulder, Colo 
rado-based Destmn/ 

ID I contains an electro- 
magnetic coil and microchip 
sealed in glass. The chip h 
pre-programmed with a 
unique, unalterable identifi- 
cation code. The transponder 
transmits its [D code when it 
comes within range of a In w- 
frequency radio signal. The 
device is entering experi- 
mentation in a veterinary 
setting, implanted by either 



Brain of ft F tag it tiny and 
ulkonylued. 

syringe or scalpel. While RF 
tags may find increasing use 
keeping track of farm ani- 
mals, innovators say the tiny 
devices may one day perform 
chores like opening your ga- 
rage door. 
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Photonics Shed Light On Diverse Uses 



NEW YORK, NY— Engineers 
are inventing countless ways 
to replace conventional wir- 
ing with light-transmitting 
glass or plastic, in applica- 
tions beyond Ihe fibers' well- 
known uses in telephone 
trunk lines. 

In one recent technology 
demonstration. West Ger- 
man plastics maker Hoechst 
AG and fiberoptic network 
supplier Codenoll Technol- 
ogy Corp. teamed up to outfit 
a custom-tag l It car with over 
1 00 ft. of plastic optical libers. 
The libers replace the wires 
that normally connect electri- 
cal components such as 
swiiches, relays, headlights, 
sensors and dashboard dis- 
plays. 

The key devices are liber- 
optic controller modules, fea- 
turing optoelectronic chips 
that translate light impulses 
into electrical signals (photo, 
right} and vice versa. 

These modules serve as 
junctions between the electri- 
cal components and the fiber 
network. 

Plastic optical fibers may 
find increased use in short - 
distance applications, such 
as moving vehicles, because 
they withstand vibrational 
stresses better than glass , 

Glass fibers are also find- 
ing their way into unusual ap- 
plications. General Electric 
has devised a welding sys- 
tem in which a 1 00- watt YAG 



laser delivers its energy via 
glass optical libers An as- 
sembly of lenses downsizes 
the output of the laser to the 



diameter of the fiber wilhoul 
malting the glass. 

The technology is being 
used to heat opposite sides of 



a joint simultaneously, result- 
ing in the symmetrical weld 
necessary for precision com- 
position and fabrication 



TffATtjSMftUOPf-SIlCK 

COMTPOLLlf? 



Optoelectronics. long an area of 
advanced research Irt aviation, 
are finding utes In automotive 
and Industrial settings. 
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OUTDOORS 



BY JOE SKORUPA 



Adventures In Pulling Your Weight 




FOttJ Eronto LT easel up slippery Taunch nn ip in4-wh«el driw lowing Cobalt Candurrc 223. 



HRJ LLSEEKERS 
go to the fartiiRflt cor- 
ners of the Earth and 
push their bodies to the limit 
to prove .... Well, in many 
cases, it's hard to say what 
they prove, other than per- 
sonal grit. 

Is the world a better place 
because men climb Himala- 
yan mountains without bot- 
tled oxygen, popping brain 
cells as they go? Or windsurf 
the Arctic Ocean? 0r H one of 
my favorites, carry skis up 
Mt. live rest and schuss 
down Lhe highest glacier in 
the world? 

Nevertheless, wouldn't 
you love to change places 
with one of these daredevil 
adventurers? I know 1 
would, but after recently ex- 
periencing an action -packet! 
summer of my own, I’ve 
come to the conclusion that 
you don’t have tn go to Ticrra 
del Fucgo or the Siberian Sea 
Id feel the exhilarating thrill 
of adventure, Y nu can get all 
the adrenalin rushes and en- 
dorphin highs you want right 
at home. All you have to do is 
hitch a good -si boat to the 
family car and pull into rush- 
hour traffic. 1 guarantee 
your blood pressure will 



zoom and your knuckles turn 
white in no time. 

Thunder road 

1 had Lhe pLeaMireofbuby sil- 
ting a sporty 22-ft. Cobalt 
Condurre223 last summer 
and trailer tng it for several 
hundred miles. J w p enL from 
Lake George^ New York r Id 
the Great. South Bay of Lang 
Island to central New Jer- 
sey, and various locations in 
between. 

The tow vehicles wore all 
by Ford— Bronco II, full-size 
Bronco, Aerostar and Eccmn- 
linti Club Wagon, 

And although my experi- 
ences were often hair-rais- 
ing, such as the Lime I drove 
through enemy territory 
— New York City — I never 
had a serious mishap. And al- 
though 1 delayed the start of 
my vacation by nearly hom- 
ing out a clutch on a steep 
boat ramp P I accomplished 
everything I act out to do. 

But, ami this is a big but, J 
always had the feeling that 
something unexpected was 
about to happen. This was es- 
pecially true after T banged 
through a crater-like pothole 
or heard the slightest hint of 
unfamiliar grinding in my 



limit ed-slip differential, 

[ came to the conclusion 
that I didn't really know the 
full story of to wing and until I 
did my mind wouldn’t be at 
ease , f spo ke about this tn the 
people at Ford and here's 
what I found out. 

Know your vehicle 

When Lhe vehicle, hitch and 
trailer are properly matched 

and everything's going well, 
towing seem* like a snap. 
You hardly know anything's 
behind you. When thing*; 
aren’t going well, you could 
be in for a bouncing , wander- 
ing, nail-biting ride. 

Your first consideration 
fur successful towing is the 
tow vehicle. In the old days, 
when life ami cars were less 
complicated, you put on a 



bumper hitch and drove 
away. Vehicles r especially 
care, had sturdier frames and 
beefier engines. Today , after 
the gas crunch of the 1970s, 
many vehicles have lighter 
construction and considera- 
bly leas horsepower. And 
this is only the beginning. 

Sdiuc car manufacturers 
will void your warranty if 
you Low anylhing, even a 
small child's wagon. Bumper 
hitches are practically obso- 
lete, And many owner's man- 
uals warn that towing heavy 
loads may damage the sus- 
pension, steering column, 
engine, transmission and 
brakes. 

The best way to start on 
the road to successful trai tar- 
ing is to determ sue you r vehi- 
cle's tawing capacity (stated 
in the owner's manual) and 
you r boat-motor-traiier com- 
bi nation's gross weight. In 
the ease of the Cobalt Con- 
durre 223 equipped with a 
7. 4- liter MerCriiiser Bravo, 
the weigh! was 3700 pounds. 
The tandem axle trailer, 
made by Oklahoma Trailer, 
was 1 1 UO pounds. Added to- 
gether the tawed load wax 
AHUii pounds. A3! four Ford 
vehicle? had 5000-pnund rat- 
mgs, so I was well within a 
safe range,, right? 

Not so fast- It's important 
to remember to add the 
weight of safety gear, sports 
equipment, personal acces- 
sories, fuel (approximately i\ 
pounds per gallon) and any- 

( Pi lam ffj prjfff JQ j 
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If you're contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay 
over $35,(X)Q fora Range Rover and impress all your friends. Or you could spend substantially less 

IstlZU Troooer ^ or an I suzu Tipper and impress someone far more important. Yourself. 
a- pi Like the Range Rover, the Trooper offers high glass areas for excellent vise 

- 1 v 1 A U biUty and enough interior space to comfortably carry five adults; 

XUflri t J Yet unlike the Range Rover, the Trooper offers you a choice of engines, You 

can get an economical, fuel-injected four-cylinder or opt for a beefier V6. 

And while the Range Rover comes with only one type of transmission, the Trooper offers a 
choice between two: a rugged five- speed manual or an optional four-speed automati c tran smission. 
Of course, the Range Rover does offer an impressive 70 cubic feet of cargo space 
with its rear seat folded down. But, once again, the Trooper offers youj?ven more. 

'Hie way we see it, there’s only one thing keeping tire 
Thxper from being the vehicle in vogue. Its affordable. 

And thads just not chic. 



Rrfrtt- EhLi2tilwtjdtiiri?a 
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Jack Bateman* 
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since 
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thing else carrier] in the boat. 

Fortunately h 1 always travel with a 
minimum of gear and fuel, but the truth 
\e 1 was probably pulling about 4900 
pounds. Without, serious attention paid 
to carryaii!*, I could easily have become 
overloaded and damaged! he vehicle. To 
safeguard against this, I plan to go to a 
public scale next summer and have the 
load weighed, even if it costs some mon- 
ey. The price will be small compared to 
the bill 1 may get for unexpected vehicle 
repairs if I'm riding heavy. 

Complete towing package 

Individual vehicle components are the 
next important consideration. Towing a 
boat places severe stresses and strains 
on many systems — cooling, braking, 
suspension and others. This is even true 
of nigged sport/utility vehicles, pickups 
and vans. 

The best way to insure that your vehi- 
cle can hand le these extra demands is to 
have it equipped wiLh a marufacturer- 
installed towing package. The packager 
for the full-size Bronco, which coals 
about $330 and is similar to that in* 
gulled on other Ford vehicles, includes 
a heavy-duty radiator, auxiliary auto- 
matic transmission cooler, handling 
package {rear stabilizer and beefier 
front and rear shocks 3 h heavy-duty bat- 



tery, factory-installed wiring harness, 
and heavy-duty flashers. 

Components that might be Included 
in other factory packages, or individual- 
ly installed, include auxiliary power- 
steering fluid cooler, Lransaxle oil cool- 
er, higher gear ratio, larger U -joint < 
dual exhaust system to boost engine 
horsepower, heavy-duty front brakes 
heavy-duty w ide tires, engine-oil cooler 
and high-amp alternator. 

Trailer, trailer hitch and ball sizes 
vary according to the load, ] n t he ease of 
my 23- ft. Condurre, I used a class 111 
trailer and hitch and aS-in, ball- This set 
up is rated to handle up to 5000 pounds. 
Class I can handle up to 2DOf) pounds* 
class II up to 3500 and class IV tows 
more than 5000 pounds. 

Towing tips 

In addition Lo Lhese fundamentals some 
important tips I picked, up from my ex- 
perience last summer and the guys at 
Ford include: 

■ Automatic transmissions gel the nod 
over manuals. Why? Clutches on man- 
uals get excessive wear while lowing. 
Replacement can be frequent., A manual 
transmission came installed on my full- 
size Bronco and I vividly remember one 
instance where 1 sat on a boat ramp 
smelling the clutch lining bum. 1 even- 



tually made it up the unusually steep in- 
cline, but not before some very anxious 
moments. 

■ Rear-wheel drive is better than 
front-w heel drive. All of the Fords I 
drove had rear- wheel drive, which puts 
roughly 10 percent more weight on the 
hack wheels than do front drives. I nev* 
er experienced the sensation of having 
the trailer weight rob the front wheels 
of driving and steering traction, which 
can happen with front drives, and I hope 
I never do, 

■ Four-wheel drive versus 2- wheel 
drive? Three vehicles I tested had 4- 
whcel drive* which is a proven asset on 
slippery surfaces. Relatively few launch 
ramps I gD to aren't extremely slick af- 
ter a long day of use and 4 -wheel drive 
comes in handy. 

■ A vehicle with a separate frame is 
better than one with unit-body con- 
struction, which is a method where the 
body and chassis are designed as one 
compatible unit. Unit- body vehicles are 
made of lighter, more flexible material 
than full-frame vehicles They spread 
stress throughout the body evenly. 
Three of the four vehicles 1 tested, the 
Bronco II, full-size Bronco and Econo* 
line Club Wagon, have full frames. The 
Acrostar minivan, on the other hand, 
has a unit-body. 
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Car or truck 

The guys at Ford tel l me they can't build 
enough sport/utllity vehicles p truck# 
and minivans. ] n fact f as orte source put 
iL, they "don't know where the top of the 
market sure there are many rea- 

sons for this phenomenon, but 1 wonder 
how important the ability to tow figures 
in this trend? 

Automobiles have practically aban- 
doned towing. The list of car manufac- 
turers who recommend against towing 
throughout their entire line is growing 
and currently includes: BMW, Mazda, 
Subaru. Hyundai, and all Chrynlers and 
Pontiac# with turbocharger#. Only six 
cars are rated to handle more than 41 nm 
pounds — Hukk Elcctra Wagon, t’adiJ- 
icU 1 Brougham, Chevy Caprice, Ford 
Crown Victoria. Lincoln Town Car. and 
Mercury Grand Marquis, 

Three of the vehicles I tested were 
equipped with I he upscale Eddie Bauer 
special trim and features package, 
which adds from $oiHiu to $70011 unto the 
retail price. In the case of tile full-sdue 
Brunei land Bronco Il p this amounted tu 
air roiii lit inning. pnwer windows, ckith 
Upholstery and several other extra#. 
Tile Eddie Bauer treatment on tin- Arr- 
offtar was positively plush — captain’s 
chairs with lumbar support, Lrip com- 
puter, rligiiakreadout instrumentation p 



rear seats that fold down into a bed, ra- 
dio/cassette with equalizer, roar audio 
and a/e controls, and more. 

Four Fords 

The AerosUr ($12,407 base price) mini- 
van was the most civilized of the four ve- 
hicles, with its stylish Eddie Bauer ex- 
tras (about SfioSfl). It came with a 3,0- 
liter Vfi engine and an extended length 
van that adds 28 cu. ft. of cargo volume. 
New fur 1980 Aero&Lar models is a big 
21-gal Ion gas tank (replacing a 17-gntkin 
tank) fur greater cruising range and an 
under burly #pare 1 ire carrier on, ^tend- 
ed length van#. Although I encountered 
no towing difficulties with the limo-like 
Aerostar, I believe its unit-body enn- 
rtruvthui should hv taken iuLu rafgsider- 
at ion if intended for extensive \ i iwirig. 

The full-size Bronco ($15, BOO base), 
equipped with a 5.U- liter V8 t seemed 
the most sporty of the four, with its 
tuUch -drive -4- wheel shifting, dual cap- 
tain's chair# and col or- keyed i ns | ru- 
men! panel. For 10KS+, Bnuurmt have 
added tip-wnd-slide driver and pussen- 
giT seats, making access to the hack 
seat easier. The next time I rest it Broil- 
ci i I'll br sure to order an automatic if] 
plan on doing much towing. 

Tin En.int dine (.Tub Wagon fS-lfi.290 
base), equipped with a 5. (Miter VB P wees 



the must utilitarian of the fleet. It han- 
dled four passengers, 2- Week# worth of 
vacation gear and the Cobalt Condurre , 
during one lowing adventure, without 
any discernible atrain. 

If l were forced to choose a favorite. 
I "d probably pick the Bronco 1 1 ($14,030 
base), which combines a sl^ek, aerody- 
namic appearance with the grittiness of 
sport/utility performance, 1 put more 
miles on the 2.9-liter VB powered Bron- 
co 1 1 than any of the others and found it 
to be a smooth-riding, easy-handling 
tow machine. New features and design 
nlpments on r H9 model Bronco 1 1# in- 
clude wraparound headlamps with inte- 
gral turn signal# and parking lamps, 
side-window demister# anrl steering- 
vu Lunin mounted automatic transmis- 
sion shift nr. New creEiture cumfurts in- 
clude tip-and-slide* high- backed bucko! 
seats and ikior tinm panels with built-in 
armrest pad# and speakers. 

I dnubL that unexpected thrills will 
over he completely eliminated from 
lowing, but the better informed you are 
about it# affect on yuiir vehicle the bet- 
ter you'll In.- able to handle situations 
when they smse. Besides, life wouldn't 
be worth living without the occasional 
adrenalin rush* even if it doe# come from 
looking back nervously in your rearview 
mirror. iw 
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SCIENCE 



BY TIM COLE 



Science Education: The Bright Spots 





Mind, winnowed from 
300,000 hopefuls. Their task: 
To design a submersible ves- 
sel with remotely manipulat- 
ed arms in less than 10 min- 
utes, to use a mousetrap to 
bunch a specially designed 
paper airplane in 9 minutes, 
to see who can design and 
build a balsa wood structure 
in 8 minu tea that will support 
the most weight, 

Odyssey of the Mind (P-O. 
Box ET7, G Lass boro, NJ 0-8028) 
was founded in 1978 by 
Dr, Samuel Micklus, profes- 
sor of technology at Glass- 
buro State College. 

'Tm always impressed 
with the inventiveness and 
ingenuity of these students/ 1 
Dr, MicMussays, “( think it's 
terrific for Odyssey of the 
Mind to provide an opportu- 
nity for young people to real- 
ise their potential," 

The 1989 World Finals will 
be May 25-27 at the Universi- 
ty of Colorado in Boulder. 
Six hundred teams— includ- 
ing a squad from the People’s 
Republic of China— will com- 
pete in what could be a grow- 
ing American institution, 
.lust as significant, six 
facilities in this nation's 
network of national labora- 
tories — from Argonne to 
Rrookhaven to Lawrence 
Livermore to the Fermi Na- 
tional Accelerator— last year 
hosted 300 high school hon- 
ors students, who assisted 
Department of E nergy scie n- 
tists with key projects. Stu- 
dents worked side by side 
with senior staff members. 

Students are selected by 
their respective state educa- 
tion departments, where 
more information on DOE's 
honors program can be ob- 
tained. Sure, America has a 
long way to go to catch up, 
but the Department of Ener- 
gy , Odyssey of the Mind, and 
well-run science museums 
across the country have giv- 
en us all a place to begin. PM 



HERE’S an under- 
standable concern 
over the state of edu- 
cation in America— over sci- 
ence education in particular, 

* The scales in global eco- 
nomic competition are tip- 
ping toward nations that are 
technologically innovative 
— Like Japan and other Facif* 
ic Rim nations. And technical 
skills in the laboratory, as 
well els the shop floor, are fos- 
tered in the school room. 

Moreover, it's becoming 
clear that America hasn't 
been cutting it in this vital 
arena— where, in a very real 
sense, the future of our coun- 
try depends, A recent survey 
conducted by the Public 
Opinion Laboratory of 
Northern Illinois University 
under a National Science 
Foundation grant showed 
that 20 percent of American 
adults think that electrons 
are larger than atoms, 29 
percent think that lasers 
work by focusing sound 
waves and, incredibly, 21 
percent think that the Sun 
travels around the Earth. 

The consequences of this 
scientific illiteracy are just 
being realized in lost produc- 
tivity. And Lhat h a not to men- 
tion the loss to what 1 cal! our 
nation's GNI— or Gross Na- 
tional Intellect. A strong 
GNJ has a pervasive influ- 
ence on Americas economic 
health and military 
strength— on our national 
viability in a changed and 
changing world. 



Sdcntfxt hefps itydem In DOE hlghidioeJ science honors program. 



Time to give up? 

Not really, because there 
are refreshing signs that 
America’s scientific aware- 
ness may be improving. Sci- 
ence museums like Philadel- 
phia's Franklin Institute and 
the Museum of Science tn 
Huston continue to create 
fabulous hands-on 
opport unities to ex- 
plore natural pro- 
cesses, physical laws 
and biological cycles. 
Settings as diverse 
as Space Camp in 
Huntsville, Ala- 
bama, and Disney 
World provide much 
needed scientific 
stimulation. 



Odywey of the Mind problem solving. 



On a slightly differ- 



ent scale, there are programs 
such as Space Science Stu- 
dent Involvement Program 
(S53IP), co sponsored by 
NASA and the National Sci- 
ence Teachers Assn. (1742 
Connecticut Ave. , N, W., 
Washington, DC 20009). 
SSSI l J offers competitive op- 
portunities for young people 
to create experiments for the 
Space Station, propose wind 
tunnel studios, or design a 
Mars settlement, 

Odyssey of the Mind pro- 
motes problem-solving skills 
among preschool to high 
school students. Contestants 
from around the world de- 
scended on the University of 
Mary Land for the 1988 World 
Finals of Odyssey of the 
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Save Gas, Save Engine with \ POLY ’ 

GUARANTEED LOWEST PRICE (set details below) 



Tbe folkrwing introduce* one of the 
AHMt fiillj tettod and |bwm gac ibt- 
lag, (rictiov-roliiciiig engine trai- 

The Sacral is “Poly" 

is short Tor polytctrafiuonxrLhy- 
Itne (TFE), the slipperiest substance 
known to man. (1981 GmiflwBnkrf 
World Records), I^Lrolon Corporation, 
makers of Slick 50. invented a way to 
permanently bind this slippery chemical 
to your engine with one treatmenL Just 
one quart of Slick 50 can reduce engine 
frtcUon h increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer ...plus It reduces metal wear, 
defraying costly overhauls. 

Y«ara of Tooting and Um 
H ava Proved it Trv#I 

Slick 50 has been thoroughly tested In 
independent laboratories and out on the 
mad: 

The March/April 1982. p, 35 Issue of 
“Cananrerr Digest"' magazine stated. 
"Slick 50 does reduce engine heat and 
ordinary wear, and our Informal tests 
Indicate that It will improve gps mileage 
by about 2 or 3 miles per gallon." 

One of Lhc country's nwt rwpectfed 
rwMrch institutes reporte d applying 

a powerful ultrasonic cleaning process to 
a Slid* 50 treated engine and were sur- 
prised at its permanence. actually 
expected the Petition Sick 50 TFE Resin 
coating to also be removed, but later 
found it was still therp-" 

TOT. a German testing laboratory with 
crrcleniialE* every bit as prestigious as our 
Underwriters Laboratories tested Slick 
50 In 1986. They found substantial 
increases in both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction in friction. 

The Federal Awlitlofl Adplniftii- 
iion has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment [FAJt *33.49). This 
FAA endurance test- simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading loathwHUm lalvtnlt; 
stated. 'Stick 50 does Increase horse- 
power and decrease fuel consumption In 
tests done at the university.™ 

The Spice SbmUlc Cotasmbii uses lhc 
chemical “poly" in Its gears and bearings 
because Ills the only chemical lubricant 
which can withstand the heal and cor- 
rosive dements of space. 

Perhaps most dramatic of ail is a tor- 
ture test overseen by the Antmothre 
Bwlw Cwnd llipr P— i npjl ■ and 

shown cm WIVE television. Three cars 
with 75,000 to 129,00 miles on them were 
treated with Slick 50. Six months later 
theotl was drained from each ve hide, and 
the cars driwen without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage 
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PGAS AND DIESEL ElflSIlfi 
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It's Ea«y to Treat Your Engine 

A few minutes before oil and filter 
change, add the mwghiR Until ym gat 
free with each order to clean out the 
engine. Let the engine Idle for 5 minutes. 
Then drain the oil. change the filter and 
add the proper amount of oik less one 
quail- Add one quart qf Slick 50. drive 
for 30 minutes, and leave It In the crank- 
case for at least 3.000 miles. As the engine 
operate®, the oil carries the “Poly ' 
between the parts where it is burnished 
Into the pores of the metal 

Only On# Treatment Meceiiary 

It's permanent, so you do It only once, 
not each time you change oil. One quart 
of Slick 50 will treat all standard 4. 6 and 
8-cyilnder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all prlroleum- 
based oils and all synthetics compatible 
with petroleum-based oils with the excep 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type If desired 

4 Ways Slick 50 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehlde con- 
dition, weather and geographic location, 
but no matter what yourconditlons^ Slick 
50 c am 

1. Increase mileage 

2. Increase horsepower Ismail economy 
cars and targe MV's really need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate, 5tUck 50 can 
eliminate this problem for 1 



Slick 50 Will Net 
Affect Your Warranty 

Slick 50 ia suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements In addition, this 
oil carricH an American Petroleum Insti- 
tute service classification SF-CC-CD. 

Ttrara’s Mo Risk with 
Our Honey Bock Guarantee 

Use Slick 50 for 3000 miles. If you don’t 
notice an improvement in engine perfor- 
mance. return your Invoice with a short 
note telling why. for a prompt full 
refund — no questions asked. 

Profit from Sailing 
Slick 50 You naif 

Ekn'i an opportunity to make hand 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at lime of purchase you have seen Slick 
50 advertised In a current magazine at 
a lower prtce H we will beat that price by 
62,00 per quart 

F or purchase or further information 
call toll-free 1-8O0-S25-8624. ut. 2 
(In California 1800-233-9559) or 
•ond to: Fivpwliv Energy Corpor- 
ation, 255 South Bent Annuo, ^B2< 
DepL PM2S9. San Man™, Californio 
92069. 

Ye* I want to improve my car's performance 
and save my engine— rush me risk free: 

□ One Slick 50 at $39.95 * $4.00 shipping and 

handling, zm r M 

□ Gha me free shipping and handling lor my 
order of 2 or more al $39.95 each. 

□ Check □ COO. □ Visa/ MasterCard 



Card# 



E*p. Dale 

Marne — 

Address - 

{Give sbMi address il passive lor UPS ddiv#y) 

City Stale Zip 




mjgrestfw? Energy Corporation 



2Si South BmtAwttn.fK.Ovpi P «3W 
Sen MarcdS, CalikUYiia 92069 
CALL HOW, TOLL FACE HMHN4 
IN CAUF QFLHIA. TOLL FflEE 1-90O-U3-9U9 
* lM Gmp- 



INSIDE DETROIT 



8Y JIM DUNNE 



Ford LTD Crown Vic, 1991 




□ UftD is preparing a 
new version of its full- 
siae sedan fla^hip for 
introduction in early J990. 
Early prototypes of the type 
shown here illustrate the 
first step in rand testing the 
new design. Note Lb at the 
front end, including fenders, 
hood, grille and buin|K!r* Eire 
uf a 1991 tar, while every- 
thing to the rear of the front 
ihmr post is taken from a cur- 
rent Crown Victoria. 

Pro Ln types are often set 
up this way in -order to speed 
development of a new line. 
One of the must important 
teats on any new car is engine 
cooling. 

Does the shape of the new 
hood, fenders, bumper and 
grille opening allow cooling 
air to reach the engine radia- 
tor? If not, then changes 
must be made early on so Lhal 



For d s flagship sedan wfit mate mro bodywork no familiar rear -dr Iw platform for the 1 W 1 motW year. 

Chevrolet 
Uimina, I 990 

This Chevy base coupe is the 
cousin of the GM-]Q cars 
— Grand PriK T Regal ami 
Cutlasa Supreme. Its conser- 
vative styling was conceived 
to prevent overselling the 
car's potential, 

"It's just a coupe, nothing 
special/' explains one Chevy 
official "We're saving the 
pizzazz for our S3 model 
That one will he different 
boking, like the Monte Carlo 
3S." 

This model is the Euro- 
sport Lumiua, a replacement 



for the Celebrity Eumsport, 
GM's 3.. 1 -liter V6 engine will 
be available fur the front- 
wheel -drive layout, with ei- 
ther a 5-speed manual or 
4-apeed automatic. Rasic 
body and chassis dimensions 
are similar to those of the 
other GM- 10 cars. Wheel- 
base will be the same at 107, 5 
in. „ while overall length will 
be just about IBS in. 

Escort, 1 990 

A little of the old, some of the 
new, Ford is using this cob- 
bled prototype to test drive- 
train and chassis parts of the 



Chevy's Lurnlna sedan, set for 3 dfcbui* rides QM - 1 0 platform 

there is no delay in the public is difficult to predict j 
introduction date. what the now full-size Fc 

Ford tacked this front on will look like, you can asst 
the current Crown Vic for that the present hard li 
the express purpose of and sharp creases will £ 
checking cooling efficiency, way La more sloping lines 
With this technique, engi- softer curves, 
fieers need not wait until The lower hood line i 
complete prototypes are also give the new For 
builL in order to finish their much more modern app* 
work. Engine cooling for this ance. Note that Chevrr 
car is especially important will have its newly desig 
3ince Ford will have a new 1991 Caprice on the raa* 
V8, of d, 6- liter displacement about the same time that 

under the hood of the 1991 new Ford makes its appt 
model. ance. Both cars will feat 

As the 1991 LTD program sofLer body lines, wit 
movey forward, complete much more pronounced a 
bod i es will be tea ted . WTiile it shape overall . 
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1990 Escort. Jit this mu-del, the rear 
window and t run It are disguised to hide 
Escort's R nal design. 

Reports from inside the comjjifuty m- 
dioate that Ford will use the Mazda 323 
chassis as a basis for the new Escort., 
However, the car will be built in the 
U,K,, and virtually a] I of its parts, in- 
cluding the engine, will be U.S.-made, 
White I be rear view of the exterior is un- 
rermrkabte in this prototype, the front 
end is startling in its newness* 
Squeezed-down headlights, sloping 
hood line and a smoother, more aero fin- 
ish to the body panels are planned. 

Ford plans to build Escort donna 
throughout the World p creating the dos- 
es!. thing the company has to a World 
car. The ear is important to Ford's over- 
all plans r since It remains the best sell- 
ing model in the lineup. 

Exhaust Tuning 

Engine noise is getting a hard listen 
from Detroit's engineers nowadays. Af- 
ter buyers are satisfied with the usual 
things about an engine— it runs reli- 
ably, it's economical— the question of 
noise becomes mrast important. Some 
folks, sedan buyers mostly, like a quiet 
engine, one that you hear only during 
hard acceleration. Others, the kind who 
buy sporty tars, like to hear a bit of en- 
gine rumble. 

With these differing buyer proclivi- 
ties in mind, GM is getting scientific 
about engine noise. You sporty car driv- 
ers wilt still get your rewarding hallow 
rumble in the exhaust note. And you se- 
dan drivers who want quiet won't have 
your favorite tape drowned out. 

In some ears there wilt even be two 
levels raf exhaust music. Accelerate in 
lower gears — 1st through 3rd — and the 
exhaust tone will be loud. Rut cruise in 
4th or 5th gear and you will barely hear 
the engine. M raise control will come 
mostly through the muffler, just as in 
the past. But the whole drivetrain in 
newer cars will be tuned, matte to cancel 
out vibrations at certain engine speeds. 

Chrysler V6 

Admitting that it has been a 4-cylinder 
engine company for too long, Chryrior 
will turn that around with a run of new, 
bigger engines in the coming months . 
Most important of these is a 3, 3-liter V6 
that will be ready for the II Ml models 
next fall. Chrysler plans to build a 
healthy 300,000 of these engines per 
year, which could take the company 
over the raO-pcreent mark in VG installa- 
tions in the coming decade. First use 
will be in Chrysler prestige sedans and 
mini vans, including the new~foM9St) 
Imperial and Fifth Avenue models. For 
even more performance, Chrysler is 
planning a 24- valve version oflhe V6 P an 
engine that could develop up Lo 200 
horsepower. 



Aero Mufflers? 

With visible portions of the exterior 
nearing optimum aerodynamic efficien- 
cy, designers are Iran king under the car 
to improve Cj numbers. And that means 
more work for muffler designers. 

How do you build the tubes and baf- 
fles of a standard muffler to fit the 
streamlined shape* needed under a 
modern car? A company called AP 
Parts, in Toledo, thinks it has the an- 
swer— a muffler design made enti rely of 
stamped part ft- The AP design is sim- 
pler, using four parts in all. versus the 
10 to ] 7 parts needed for :i conventional 
muffler. More importantly, the AP muf- 



fler can be shaped id fit odd nooks ami 
crannies under the car si nee it uses no 
tubes or baffles. 

J< It fits any shape of the under body," 
reports an AP spokesman. hi Lr uses 
curved passages instead of baffles. Ex- 
haust hits baffles like a wall, and 
bounces hack. That's where we have an- 
other advantage," 

AP also claims that it can tune the 
muffler “for luxury car sound, or sports 
tar rattle/" all of the jobs that arc done 
by a standard muffler. 

We can expect the AP design on two 
Ford sedans anti one Eagle product for 
next year. EH 




Radar detectors: 
Which are really best? 



ItlCM days every mak m says, their radar 
detector is best. Who's telling the truth? 

Freedom of the prtoft* 

If you road movie ads, you know haw 
each ore finds a short nhrase from a 
review that snakes it sou nd like "the year's 
best: 1 Welt some detector makers piay 
i he same game. 

But we won't play games. Below are 
i he overaJi results of lhr« recent inde- 
pendent tests of radar detectors. 



LATEST PERFORMANCE RANKINGS 



Car and SMW FXjpu^r 

toundflf MochflnteB 



i Escort 
■not toslt d * 

CcibfH 

Unlflen 

Bade Shuck 

BEL 

Whiter 

Spoihnmaiic 

R?a 

Gul 



i - Passport 
2»Escort 

Un Quantum 

WtoMtof 

Mavgp 

Radio 5n&> 

UnKltKi 

Fos 

Cobra 

BEi Vector * 
SmODH 

FuJltMJ&t^ 
SpdrkdrtkdSJG b 



l al Eic&rt 
Z^Pb^eioI 

BEL 

Snooper 

Unnlon 

Whisbur 

Cobra 

GUL 

fta*o Shaek 
Spftrk-om^nc 
Me* on 



Although each stall of experts used 
different methods to evaluate the detec 
tors. Their conclusions were ynantmpus; 
Escort and Passport ere winners. 



H«n'i th* proof 

Call us toll Free < 1 B00-543-1G08 f 
a nd we' II- se nd you the complete , unedited 
tests. Head exactly wtiat Ihe experts say. 

Howto ardor 

We sell direct to you. Orders in by 
5:OT jim eastern time go out l he same 
day, and we pay far UPS shipping. Gvemighl 
Federal Express delivery t& only $10 extra. 

I f you're not completely satisfied within 
30 days, return yG u r purchase . We’ll re fund 
all your money, including return postage. 

For top-rated radar protection, just 
call us toll free. 



TOLL FREE l~S0D-M3-lfiaB 

i Cell Hijii-Rh Sflm 11pm. 5*1 -Smji (LSOhm-l f$1 1 




ftUMH fl£Cf JVEP 



ESCORT *24S.| Mm bin 



PASSPORT 

PADAg-atClIVlB 

HMNtr % 3W 1 GH m. add iZiLil tu 1 

Cincinnati Microwave 
► DepartnwU 806829 
One Microwave Plaza 
Cincinnati, Ohio 45243 * iaau**ii 



For Information, call toll free 1-800-543-1608 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Music-By-Wire: Here Comes Digital Radio 



□ HE DIGITAL audio 
compact disc has been 
with us nearly six 
years now. Nut long after its 
Entrwiuctioii. many PM radio 
DJs began spinning CDs the 
way they once d id famil iar vi- 
nyl platters. 

Broadcasting digital re- 
cords, though, does not con- 
stitute digital radio. Only the 
music storage source is digi- 
tal: The PM signal is trans- 
mitted to your receiver, then 
reproduced, in the conven- 
tional analog manner. Ac- 
cordingly. the quality of the 
sound you receive might 
vary from what's recorded fin 
the CD — usually for the 
Worse. 

It certainly can't be any 
better than the FM stereo 
signal which, with a theoreti- 
cal bandwidth of about l"s ki- 
loHertz, ought to be quite 
good. Bui multi path and oth- 
er forms of distortion might 
degrade the signal, especial- 
ly as your distance from the 
transmitter increases. 
Meanwhile, the broadcaster 
itself might cheat on its awn 
high fidelity. Some overly 
rdtings-cunscicius stations ah 
ter the frequency response 
and stereo separation, of their 




DM-IOOA 



An add-on i oner ij needed to receive and decode digital rmul c programs traromrrted via cable 



signal in favor of loudness, in 
order to make it stand out 
and thereby attract casual 
listeners roaming the dial. 

Youll got no signal distor- 
tion,, and no commercials, 
when a music delivery sys- 
tem called CD/ft makes its de- 
but. The service is proposed 
by a New York company 
culled International Cable - 
casting Technologies (ICT) 
and it will use existing cable 
TV lines to deliver a digitally 
encoded music signal all the 
way to your hi-fi. system. 

Currently, some 50 million 
Lf.S. households have the ca« 
bis? hookup necessary to re- 
ceive muaic-by-wire. All 
you’ll need to add is a digital 
tuner, similar in appearance 
to an AM/ PM Luner h to de- 
code the encrypted melodies. 
The tu tier decades the digital 



signal and passes it along to 
ynur amplifier in analog form 
for conventional reproduc- 
tion through loudspeakers. 

According to ICT, the de- 
coder ought to be available 
for about 52 W from many of 
the same companies that now 
sell hi- ft components. The 
CD/8 service also will cost 
you money — just the way ca- 
ble TV service does. Al- 
though your cable company 
will set its own price far the 
service, ICT is suggesting a 
57.50 monthly fee. 

Whatever the amount, 
what you'll get is eight chan- 
nels of nonstop, no- talk CD 
programming 24 hours a day. 
Channel selections Include 
rock, jazz, classical, oldies, 
country, easy-listening. 
neW-age. and Lop -of- the- 
chart hits. You select the 



Late Mews; Interactive TV Coming This Fall 



Think you can gut -coach Tom 
Landry? Call pitches better 
than Gary Carter? Make your 
fortune at Vanna's wheel or 
beat the "Jeopardy" genius- 
es at their own game 7 Come 
this fall, you’ll have a chance 
to put your money where your 
mouth is 

Interactive programming, 
which would give TV viewers 
the option of participaling in 
game shows and other 
evenls, is scheduled to begin 
service on broadcast end ca- 
ble systems later thi$ year. 
The 2- way communications 
service is Ihe brainchild ol In- 
teractive Game Network 



iIGNj. a venture pm tly land- 
ed by a coalition of broadcast 
and cable companies. 

In order ro regisler your an- 
swer to a game -show ques- 
tion or* where legal, bet the 
ponies without going to Ihe 
track, youll need lo obtain an 
add-on interactive console 
v® loped by I GN The con - 
$010 receives questions and 
instructions from the TV pro- 
gram via FM radio sudeorrmr 
(where broadcast) or during 1 
the vertical blanking interval 
oT cable EelecastS. A signal 
from the central computer 
prevenls you from respond- 
ing to a question after it's 



been answered on the show 

To submit your responses 
to Ihe computer judge 
when the game is over, the 
console plugs into your home 
telephone jack. A hd if' hour 
later, the computer transmits 
your score to the console and 
informs you il you’ve won 
prizes (if offered). 

According to IGN, enter- 
tainment sources (including 
ihe major sports leagues) ate 
now developing interactive 
contests to air simultaneous- 
ly with 1 heir programs. Walch 
this space for news updates 
on console and program 
availability. 



channel you want through 
the timer — but that's not all, 

CD/8 al.su offers a ninth 
channel as a pay-por-play 
service, an arrmigem eni si m- 
iiar to that offered by cable 
TV for special program*. 
Through this ninth channel, 
CD/8 subscribers will be able 
tu order from a menu of live 
musical events, or even or- 
der new -al bum releases (pre- 
sumably for taping— though 
ICT doesn't specifically say 
so), You'll pay for these 
items ii La carte, and the 
ikmotinL will be added to your 
basic monthly tab. The age af 
digital downloading finally 
has arrived. 

Although there are other 
proposals for delivering digi- 
tal audio by cable, at I his 
time ICTs is the only one 
that carries a full , Ifi-bi L p C D- 
q Utility signal all the way to 
your hi-fi amp and speakers. 

I CTb delivery system con- 
form* to the Philips/Sony 
specifications for CD. These 
BpecB call for 16-bit signal 
quantization at a 44. 1 kilo 
Hertz sampling rate, with 
flat frequency response from 
2 Hz to 20 kHz, and 30 deci- 
bels of dynamic range and 
stereo channel separation. 
Other digit al-by- wire pro- 
posals would deliver the 
tunes at sub-CD hit quantiza- 
tion and sampling rate*. 

ICT uses a proprietary 
compression and scrambling 
process Lo shoehorn this 
wideband width signal 
through a single fi-mega- 
hertx-wide cable TV channel. 
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And that ain't alb folks: In addition to 
the eight music channels and the pay- i 
per- play channel, I (7T also can transmit 
64 data channels for personal computer 
users. The ICT tuner hooka up to your 
PC via a conventional RS-232 interface 
to deliver the various data- retrieval 
services that wiil be offered. This means 
you won't have to tie up the family 
phone to access these services via your 
computer's modem. 

Despite CD-S's no-talk format, sub- 
scribers will be able to get program ming 
information. A toll-free number will 
yield information about a particular mu- 
sical selection. Optionally, subscribers 
tan purchase a display module similar to 
the ones t hat semi! sports scores in bars 
and other public places. If you don't 
want to shell out for the scrolling score- 
board, you can connect the CD'S tuner 
to your TV for an on-screen display sim- 
ilar to that provided by VCRs with on- 
scro en programming capa bili ty , I f t be 
CD* tuner is hooked up to a personal 
computer, the computer's monitor will 
perform the same display function. As 
you might expect, both the CD* tuner 
and the optional display module can be 
Controlled by an infrared remote. 

For the record, ICT will transmit its 
music and data signals to the cable com- 
pany via satellite. Accordingly, the sig- 
nals remain digital all the way from the 
CD or data disk to your CD* tuner. Of 
course, any music you might record- 
even on a digital audio tape deck— will 
be converted tu analog by the CD* tun- 
er before recording. 

According to ICT. CD* should be- 
come available sometime this year, Stay- 
tuned for further details. 

8mm Video Goes Super 

The term Super-8 might summon mem- 
ories of home-grown family movies ac- 
companied by the whirr of a film projec- 
tor. Perhaps this is why the video 
industry has chosen to put the label 
H jgh - Band on t h e next generation of im- 
proved. 8mm camcorders. 

By the time you read this. Canon and 
Sony will have unveiled a second -gener^ 
at ion 8mm technology whoso perfor- 
mance will rival the Super VHS format. 

According to our sources, High-Band 
8mm will deliver nearly 450 lines of hori- 
zontal resolution, compared to the 250 
lines produced by today’s Hmm system. 

Contest Time 

Once again, Sony is sponsoring a De- 
sign-A- Vision competition. This time, 
industrial design students at U.S. col- 
leges are asked to create an audio or vid- 
eo p roduct for children in the 4 to 12 age 
group. Deadline is March 31 , 1989. For 
more information^ write to Sony De- 
sign- A -Vision Competition, c/d (ieltzer 
& Co, ,1180 Avenue of the Americas, 
New York . NY 10036. VM 





FREE COLOR BROCHURE 
1 -BIHKS 43-1948 

Stfl tfMJjf IFflWL it^hL Ol- <: All tpillUT 



AMERICAN VACATION. 



Over a century ago. more than 11,000 paddJewtieeleis plied the .Mississippi and 
Ohio rivers. It was an era of discovery. An era of grandeur. The Steamboaliri Era. 

Today you can glide back in lime and rediscover America — Steamboat in' style 
aboard the legendary Delta Queen and (he magnificent Mississippi Queen^ 
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CAR CLINIC 



BVMORT SCHULTZ 



Where There's Smoke . . . 




OT BE I NG able to 
stop a pickup truck, 
because the brakes 
suddenly fail, is frightening. 
I know, because it happened 
tome m my ISS8 GMC Sierra 
SLE 14-ton. The cause of the 
incident, which luckily didn’t 
reauit in an accident, was a 
lK-in. hexhead bolt lying 
loose in one of the rear brake 
assemblies. The boll had 
scored the brake drum and 
damaged the shoes. Do you 
know of others w ho have had 
a similar experience with this 
truck? 

KA LJ'H U. SACHS 
PAJ?0 RD0LK3. CA 



loose, fall into brake drums 
and cause damage. There is, 
as yet T no recall , but the Na- 
tioTial Highway Traffic Safe- 
ty Administration (NHTSA) 
has started an investigation . 
Both GMC and Cheoy models 
may be involved. 

Fair warning : If l owned 
one of these models* I would 
remove the rear brake drums 
now to make certain a bolt 
isn't loose, and reinspect ev- 
ery IQ, GOO miles. Loose, bolts 
should be replaced with new 
hardware, and some sort of 
threadlocking compound 
would also contribute to 
peaceofmmd. 



Tve heard of two others and 
CM admits there is a prob- 
lem. The circumstances sur- 
rounding these incidents 
seem to involve brake back* 
ing -plate bolts that work 



Grease Job 

Harken tack io your school days 
and answer this multiple choice 
question: 

You pull OH an elBdricat con- 
nector from a thingumajig and find 
it coatecf with grease. You pull cfl another you-know-what and 
find it dry ol any grease. After cleaning both with electrical con- 
tact cleaner , whal do you do when It's time to reinstal I them ? 

(A i Use electrical contact grease on both of I hem. 

I.B) Leave them both dry. 

iC) Grease the greasy one and leave the dry one dry. 

The answer is (C). Only use dielectric grease where the 
manufacturer used a. 

Apply grease to the male 
hall before reinstalling them. 

Leave dry connectors dry al- 
ter cleaning them. 

What's electrically dielec- 
tric grease? It's a special 
grease w«!h high electrical re- 
sistance, high resistance to 
water, and high tamper alum 
stability It's used to prevent 
corrosion in places where 
water is a problem. Electrical 
contact cleaner is usually 
freon based. Don't use carp 
cleaner or brake dtanor, or 
you might melt the connector . 




ELECTRICAL CONNECTOJK 




CAR 

CARE 

TIP 



Balt Meltdown 

My 19SB Chevrolet Caprice 
Classic Brougham (3f>5-cu-- 
in. V8 engine) is driving me 
mitfl, It has bunted three air- 
conditioner belts in 17,000 



miles. In each case, the deal- 
er claimed the belt was ad- 
justed properly. Is there a 
technical service bulletin 
that covers this? What can be 
wrong? Jslheroaeure? 

EM E R Y V . PETERSON 
OR LAND PARK, I Li 

There is no technical service 
bulletin, so let's start from 
scratch . Here are questions / 
would ask concerning inces- 
sant drive belt failure: 

■ Is the correct belt being 
used? Check the engine des- 
ignation against the part 
number in the parts catalog 
for the required hell 

■ Is the belt routed correctly ? 
Moving clockwise from the 
fantwater pump, the belt 
should be routed around the 
air conditioner t power steer- 
ing pump and crankshaft 
pulleys. 

■ A rc the pulleys true and 
atoned vertically? Using a 
bent piece of wire as a painter , 
watch for wabble while you 
rotate the engine with a 
wrench. If there is misalign* 
ment, the bell will appear to 
be spinning at an angle. Rea- 
sons for this are misalign - 
ment of one or more pulleys 
and placement of the belt in a 
pulley groove it isn't supposed 
to he in. Some, pulleys — the 
crankshaft and wa ter pump 
pulleys, for example have 
two or three grooves. 

■ Is the belt adjusted proper- 
ly? The dealer says it is, but 
let's make sure. With your en- 
gine* a new belt should bead - 
justed with a belt tension 
gauge to 140 pounds. If the 
bell is Used, the specification 
calls for 90 pounds. This 
business of new and used can 
be confusing. A new belt is 
considered used after it has 
made only one complete evo- 
lution. This means that if a 
mechanic installs a new belt 
and runs the engine even mo - 
mentarily, and then adjusts 
the belt , he should go by the 



used belt specification —not 
the new belt specification . 

■ Is the belt being damaged 
by a gouge in the metal on the 
inside of one of the pulleys or 
by hitting against a protrud- 
ing object* such as a radiator 
hose clamp screw turned the 
wrong way ? 

■ Is the ale compressor seiz- 
ing? A compressor that locks 
up puts excessive strain on a 
belt 

Victimized 

Computer 

The 2.5-liter engine in our 
1984 Quick Century was re- 
placed at 12,000 mile R. The 
car, which now has 22,000 
miles on the odometer, has 
developed this problem: Dur- 
ing expressway driving, the 
computer shuts off vacuum 
to the engine and brakes. 
The SERVICE engine light 
comes on, the engine loses 
power, the air conditioner 
dies and, mast dangerous of 
all, the brakes lose boost 
making the ear difficult to 
stop. The dealer has replaced 
the computer, but this trou- 
ble continues > Do you have 
any ideas? 

WILL [AM F RAZEE 
PLYMOUTH. Ml 

Why be so fast to blame the 
computer? It could be a vic- 
tim — nof the culprit. The 
computer canf " shut off* vac - 
uum as such* as it has no di - 
red control over it. To make 
engine vacuum low enough to 
affect the brakes, either 
there's a massive leak , or the 
engine has quit running. 

Since you had to have the 
engine replaced at 12,000 
miles r the mechanic making 
the replacement may have 
fouled a vacuum line , which 
could be the reason for your 
problentr The engine should 
be examined with a fine- 
toothed comb for a kinked or 
cracked vacuum hose. 

(Pletute turn it? page JO} 
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Ribbed case construction 
i nr reuses battery durability 
and resists vibration abuse. 



Terminal configuration 
is one part molded 
into the cover. 



Champion uses automated 
terminal and intercell 
welding, resulting in greater 
battery reliability. 



Thicker grid wires improve 
battery performance, resulting 
in longer battery life. 



Dual terminal construction 
means Champion* fits over 
90% of the cars on the road. 



Champion has a convenient 
pop-up handle. It's easy 
to carry and install. 



Easiest side terminal 
hook-up of any 
automotive battery 



Champion delivers 
incredible power. 

As much as 700 CCAs 
in a group 26/70 hatlery. 



Look At 
Guaranteed 



When you start with a Champion* you're 
starting with guaranteed power and perform- 
ance. Champion delivers incredible cranking 
power. As much as 700 CCA's in the group 
26/70 battery and a massive S75 CCA's in the 
group 34/78 battery. 

The side terminals are completely above the plates, eliminating 
acid leakage possibilities. The Calcium Plus™ grid alloy greatly 
improves charge acceptance and provides superior resistance to 
deterioration due to cycling and overcharge- Premium polyethy- 
lene envelope separators encapsulate positive plates on three 
sides, minimizing shorts due to separator alignment problems 
And Champion has a guarantee that’s second to none in the 
industry. If it ever fails to start your car during 
the first year of service, it will be replaced free of CHAMPION ^ buy Champion performance 
charge,* Champion comes in a wide variety of th E PERFORMANCE batteries, call 1- 800- 447-4700 



Power! 

truck or van on the road. Put a Champion in your vehicle and 
experience the confidence of guaranteed power. Champion. The 
performance battery . 

For information on where you 



sizes and power levels to fit almost any car, 



BATTERY] 



GNB Incorporated 
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After this hem been done, the possibili- 
ty of a funky EGR valve should be con- 
sidered. A stuck EGR wive could lower 
engine vacuum slightly, which would be 
sensed by the engine s vacuum sensor 
The uacaium senior would then send a 
low vacuum signal to the computer, 
ca using the computer to react by altering 
the fuel mixture to the rich side. This 
would cause a loss of power, and □ fur- 
ther lowering of engine vacuum as you 
press down on the th rattle to compensate. 
Eventually the engine wifi die . 

Has the dealer topped into the vehicle 7 * 
computer diagnostic system to deter- 
mine if there is a stored trouble cadet A 
Code 45 is indicative of a rich mixture , 

Another possibility for this condition 
might bean intermittent loss of electrical 
power to the engine computer, shutting 
down the entire engine briefly I*et me 
leave you with one other thought that 
could be helpful in chasing down the 
problem. If the dealer can't uncover the 
reason for your problem, remind him 
that R uick has a toll - free tech nical as sis - 
fence number where factory engineers 
are standing by to give him a hand. 

Far too many mechanics replace the 
computer when confronted with any un * 
exph i triable or intermittent problem , and 
almost always the Computer is not at 
fault. 

Spongy Brakes 

After having Lbe brakes in my ISMi Mer- 
cury Sable serviced., I noticed that the 
brake jiedaJ weih .spungy. I returned the 
car to the mechanic who bled the sys- 
tem, but the spungi jiess continues. Af- 
ter such a thorough servicing of the 
brakes in my Sable , 1 can't imagine what 
more could be tltme to find the source of 
the problem, We 1 re looking for some 
more troubleshooting help. 

.nil WtiHH 
JACKSONVILLE,, Vh 

Talk with your mechanic about the 
bleeding procedure he used. He may not 
have followed the method necessary for 
expunging air from the Sable (and Tau* 
rust braking system. This procedure dif 
fers from the one used to bleed the brake 
hydraulic system of other vehicles, in- 
cluding other cam in the Mercury a n d 
Ford lineup. 

Here's the correct procedure for the 
Sable/Taunts brake hydraulic system , 
which incidentally is n crossed sys- 
tem -that is, the right front brake is tied 
hyd ra utically to the left rear brake as is 
the left front and right rear. 

Bleed the master cylinder first. Open 
the bleed screw , depress the brake pedal, 
but do not pump the pedal. Then .close 
the screw before letting the pedal slowly 
rgtu rn to the raised position. 




The Tall & Short Of rt 

A lunny Ihing happened on I he way lo the office. 
The battery i n my '04 T -Bird rfi ed whe n \ I ried to start 
the engine one morning ! jump-started and 
slopped by ihe local service station on the way lo 
lbe office to pick up a new battery. AG lunchtime, I re- 
moved ihe old, dead baste ry lo install the 
new one. 

It didn't fit 

Just great 1 1 bought, The so-and-so sold 
me the wrong battery. 

The replacement wen! back inlo the 
lmnk F and the deader went back inlo ser^ 
vice. Ai 5 pm. I jump-started again, but Ihe 
murderous mentions \ harbored probably 
would have been enough to start the Thing 
wilh out the aid ol a generous co-worker - s 
car. Back to the corner service station I 
sped, rehearsing tart rejoinders aboul the 
owner’s professional qualifications, 

Boy r was I embarrassed when he re- 
moved a plastic spacer from Ihe boltom ol 
the battery he had sold me that morning, 
and nestled il neatly into the battery tray of 
the Bird 

The Spacer allows a single part number lo 
tit cars that call for similarly sized bui not 
ideniical batteries, reducing the establish- 
ment's inventory problems— and making it 
more likely that they’ll have a battery that t its 
your car when you need it 



spacer 



Watt 5 seconds and repeat the proce- 
dure until no air bubbles appear in the 
bleed-off fluid. 

Add brake fluid to the master cylinder 
to replenish what's been lost during the 
bleeding procedure. Move on to each 
wheel cylinder and follow this same 
procedure. 

In case you missed Ihe emphasis, the 
important points of the procedure are 
these: 

U Do noi pump the brake pedal when 
bleed screws are open . 

■ Slowly return the brake pedal to the 
raised position after each bleed screw 
has been cUtsed- 

■ Wait 5 seconds after each bleed screw 
hm been dosed before repeating the pro- 
cedure until air bubbles no longer ap- 
pear in the bleed-off fluid, 

Other readers with cars that are diffi- 
cult to bleed should give this procedure a 
try. 

Also, it may be helpful to use ct pres- 
sure bleeding system, which uses com 
pressed air to farce the brake fluid 
through the line* continuously. 

Stopping to pump periodically gives 
small bubbles the chance ta float back 
upstream. EH 

IK) YOU HAVE A CAB PROBLEM? 

Jxi'ii riJfJt J/wtV tl fit) tit rt. Srtxtf jfAtu r {jHr*fifjrtr ts* 

Car Cfrtnr. Popular , it* r ££$ H>,+/ ,-j 7th St. , 
jV#vt Park, A r yjfW9, IVAitr tfftrrx rvtntvf fir 

ftturN’rmf rwl trtrfmif/p, jtmt/frrf.'x ffarf tir r u/prnmit 

inUrrwt ut/t Hr discuss'd w t/tr rtrftfWN. 



SERVICE TIPS 

■ Let 's l ry lo avert a problem before it 
happens with 1939 Nissan Sen-tra 
and Pulsar models. Bring the car to 
the service department ol your dealer 
and ask that ihe posilion of the engine 
wiring harness bo checked as per 
Service Advisory TSB 83-134. The 
harness may be too cigse to the EGR 
valve, which can gel hot enough to 
melt Ihe insulation and cause a short. 

■ If ihe idling speed or the 2.8-Iter V6 
engine in your 1988 Chevy Cavalier 
is too high when the engine is cold, 
Ihe CCC electronic module may need 
a different Prog ramm able Read-Only 
Memory (PROM) Details are in deal- 
er service bulletin 8B-’324-6E. 

■ You can fail a State emissions in- 
spection wilh a 1 9-64 -37 Dodge Cara- 
van or Plymouth Voyager wilh &49- 
slate 2 6L engine unless the 
provisions of TSB 25-04-BS are ap- 
plied. This TSB calls for installation of 
parts contained in an emissions sys- 
tem control package lo reduce a high 
concentration of CO at sea level lhal 
shows up during a 2500-fpm lest 

■ Clicking heard from the from 
brakes of 1984-80 Escort, Tempo 
and Topaz and 1984-87 Lyme when 
brakes are applied js from excessive 
clearance betwee n Ihe steering knuck- 
le abulment and inner disc brake pad. 
TSB 33- 20- 6 has the sol ution. 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Wood Graining 




Wood graining un create the look of expensive hardwoods on the surface ol affordable soft woods. 



□ ECORATIVE paint- 
uig is coming Into (is 
own — again. After 
years of lying dormant and 
forgotten under layers of 
paint and paper, these origi- 
nal fantasy or faux finishes 
are being unearthed and re- 
created by old-hgu&e owners, 
One of these decorative 
surfaces that shows up re- 
peatedly in restoration work 
is graining. In its simplest 
form, graining is an actual 
painted re-creation of wood 
grain. lt'a a technique that's 
relatively easy to learn and 
an inexpensive way to create 
a durable decorative surface. 

Perhaps yau've moved into 
an old house and, during a 
woodwork stripping project, 
discovered that what you 
thought was oak was actually 
fir grwned to imitate this ex- 
pensive hardwood. Can you 
learn to re-create and, if 
needed, restore or repair this 
surface? 

The answer, in many 
cases. is yeti. Like most old- 
house projects, lota of trial, 
error and experimentation 
are 0 part of every successful 
job. Add a good deal of pa- 
tience to this mix and you 
should bo ready to begin. 

Graining basics 

Graining w as commonly used 
on the woodwork, trim^ pan- 
eling, doors and sometimes 
floors in many old homes. A 
practical finish, graining was 
a way to imitate the more 
expensive and often hard* 
to-get hardwoods on the 
cheaper and more plentiful 
softwoods. Although just 
about any type of wood can 
be mimicked with graining. 
I've found that imitating oak 
and walnut are the m ost com- 
mon, So these art the two I'll 
use as examples. 



Contributing Editor Bab 
Vila is hast of public televi- 
sions "This Old House , 1 ' 



There are several basic 
steps involved in any grain- 
ing project. Although not a 
complete bow -to tutorial, the 
following should give you 
some idea of what's involved 
in this restoration job. First, 
like any other paint job, the 
surface must be primed. This 
is followed by the application 
of a base coat. If a faux oak 
finish is desired, a buttercup 
yellow might be used . If a 
walnut grain should be the 
end result, the base coat can 
be a light orange. 

The next step, applying 
the translucent gkzo eaat r Ls 
the one that fools the eye. 
Since this is the layer that is 
manipulated to create Lhe 
look of grained wood, the col- 
or used must, when applied 
over the chosen base coat t 
look realistic. Artist's oils 
like raw umber, raw sienna, 
burnt sienna or burnt umber 
are often used as the color- 
ants in this glaze, which is 
usually a mixture of varnish. 



thinner and linseed oil. 

Of course, getting the col- 
or just right may take a bit of 
experimentation. You 
should always do a teat patch 
before you begin. Applied di- 
rectly to the wood you plan to 
grain, any mistakes curt be 
easily removed with a cloth 
and thinner. Don't worry if 
it's a little lighter than you 
want it to bo. You'll have a 
chance to adjust the color 
again later on. 

The consistency of this 
glaze is also important. If it's 
tog thin, it will be runny and 
lake a longtime to set up. On 
the other hand, you don't 
want it too thick to work 
with. Again, experimenta- 
tion with varying am nunls of 
paint thinner and linseed oil 
is required on a test patch. 

Although both the primer 
and base coats can be either 
latex or oil-based, the latter 
should have an egg shell or 
semigloss finish. This gives 
the varnish a smooth surface 



to move on. The varnish or 
glaze coat should be oil-based 
to allow sufficient time to 
work the grain. A latex 
would set up too fast- 

Some grain era l know 
eliminate a lot of this mixing 
and mulching by choosing a 
readily available premixed 
stain* Some of the major 
paint manufacturers 1 jnleri- 
or oil stains can be used suc- 
cessfully as graining glazes. 
They are generally used with 
a generic base coat color, so 
you only have to vary the col- 
or of the graining stain. 

If one of the standard pre- 
mixed colors isn’t quite right 
for the job at hand, a little bit 
of mixing is sometimes 
enough Lo get the exact 
shade needed. These oil- 
based stains dry slowly, 
which ailow's plenty of time 
for manipulation. Generally f 
when the desired grain pat- 
tern is achieved, adding a 
coat of clear varnish to the 
(Plmse hint to page-AG} 
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"Get your home improvement project off 
to a great start for only $1.99" (Jbi r\)ii 






Even flob Vila 
doesn't go it alone. He 
relies on the know- 
how of specialists to 
make sure every job is 
done right. He say^ 
"Why go it alone' 3 It's so 
easy to get expert 
advice from HOME 
REPAIR AND IMPROVE 
MEN! from T imi-Ufe Books. And they'll get you Off to a 
great start for only $'1,99" 

Everything is explained in these how-to books, from 
foundations to skylights, planning 
to c I assy f i n i s hi n g touches— a i way s 
with a craftsman's attention 
to detail. 

you see it all in clear-cut step- 
by-step diagrams and instructions 
Everything from the stale bread 
trick that takes the sweat out of 
sweating copper pipe to setting 
your circular saw to cut jack raf- 
ters at the perfect angle for a new addition on your home 

Your HOME REPAIR AND 
IMPROVEMENT library will be 
easy to build, too 

Check out kitchens and Bath- 
rooms for 15 days f ree with no obli- 
gation to buy Pay only $1 99 plus 
shipping and handling! TharS a full 
^0 savings off the regular price! 
Then, about every other 



fnr l^n-nrwv' 




month, we'H send you other books, including 
New Living Spaces. Outdoor Structures 
and Adding On, all on the same free 
15-day examination basis. Each is just 
til .99 plus shipping and han- 
dling Keep only those you 
want. Cancel anytime with 
no obligation 

Bob Vila sets him- 
self up to do the job 
right, and you can too 
Your first Step: mail in 
the attached card 
HOME REPAIR AND 
IMPROVEMENT will 
help you do the rest 

Try Kitche ns and 
| Bathrooms for 15 days free! 

If cane# is missing mail to TIME-LlfE BOOKS, J !M! 

Bo* C 32066, Richmond, VA 23261 2066 



YES- PtedSC send me Kitchens &nd B&thrOOtm 
for 15 days free examination as my in traduction to the 
HOME REPAIR AND IMPROVEMENT Wfies Also, send 
me future volumes under the terms described In Ehfs ad 
_ CDDAD3 
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1 Stale o* 


Zip oi 




i Provmte 


ftretii Code 





aji ordtr^kibittt to approver subject to chait^t 

Home Repair and improvement 

We help you in a big way. 




Discover 
die pride 



Discover the pride 
of finishing wood with 
Min wax ’ 

It's easy to get the 
rich, beautiful color 
you've been looking ; 
for. Wood Finish by 
Minwax penetrates 
wood to highlight the A 
beauty of the grain, j 

Then, for lasting 
protection, top it with 
fast-dry Polyurethane 
by Minwax. You’ll be 
proud of your finish 
for years to come! 

Do yourself proud 
with Minwax and wood. 







P J Tj« 
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OLD HOUSE RESTORATION 

r! ri^d surface not only protects your 
work Irani dirt, grime and liquid, but 
further enhances the color under- 
neath. Although the finished s ur face 
usually wun"t have as much dej «1 h to it a* 
it would if it were dartp the traditional 
way, the results may he- perfectly ac- 
ceptable to many old -h< ius«- mvnors r 

Manipulating the glaze 

As far a* creating the gram in the glaze 
coat goes, n variety of graining tools and 
Ji] brushes can he u^ed. Ynu should be 



ahh- to find most of thn.se tools at a good 
:trl supply stone Combs made for this 
purpose arc often pul ted through the 
evenly applied oak-cdiired glaze lucre- 
ate the effect of this hardwood, Varying 
the pressure as you pull the combs 
Lhmugb creates the* oak- like pattern a. 
A dry hmsih pulled over lh+- grain lines 
while they're still w et softens the look. 

One of the biggest problems begin- 
ning grainers have* is avoiding the light 
and dark patches that are inevitable if 
you don’t pull the tool or the brush 
through the glmre smoothly. A little bit 
of practice with the proper tools should 
help you achieve this conauitency , 



Although a wood-like effect can usu- 
ally be attained with just a single glaze 
coat, increasing the steps can give a 
richer or deeper effect. For example, 
when you're simulating the oak finish, 
brushing a thinner version of the glaze 
over the dried grained surface increases 
the depth of the wood for a richer finish, 
(Use a special long-bristl ed brush called 
a (logger to do this,) Adding this thin 
over- grain Eng or toning coat creates 
highlights and gives another chance to 
adjust the color for the exact finish you 
want. As a final step, add a coat of clear 
varnish to protect your new oak finish. 

The process is a bit different when 
simulating the grain of walnut. A flog- 
ger is often UBfid to apply the ground 
coat of glaze. After this ground glaze 
dries, the distinctive P almost black hues 
are often hand-painted using a small art- 
ist's brush. Soften them with a dry 
brush for a realistic look. Again, brush- 
ing on a thin coat of the glaze as the over- 
graining or toning coat, with any neces- 
sary adjustments in coloration, brings 
nut the highlights and adds, very fine de- 
tail. A coat of v arnish on the dry surface 
wilt protect your paint job. 

Restoring whet s there 

If you've got some grained woodworker 
wood panels that have never been paint- 
ed over ih your old house, you're lucky! 
As I said earlier, grained surfaces are 
surprisingly durable so it's not uncom- 
mon to find some in good shape after 
many years. ^nmetimes, all that's need- 
ed is a good cleaning with a mild dish- 
washing soap, and water. If the surface 
has scratches and nicks, carefully touch- 
ing up these ureas with artist’s colors 
and a small brush is sometimes all that's 
needed. ( Y ou p ll have to experiment with 
these colors. Mix them straight from the 
tube on a palette to try to match the 
grain.) If the wood la chipped in spots, 
you'll have to repaint the base color in 
these places, too. Follow this touch up 
work with a ne w coat of good quality, 
oil* based varnish over the surface. (A 
polyurethane can look too shiny.) 

Although graining is something that, 
with practice, many folks can master, 
you have to decide whether or not the 
project at hand is something you can do. 
If you choose the professional route, 
finding a decorative painter who works 
Locally will take some digging. Yotlr 
best bet is to start with the local histori- 
cal nr Victorian society. They may be 
able to recommend an expert who works 
in your area. Be sure you ask to see pho- 
tos of work they've completed. 

All in all, once you Understand what's 
involved in a decorative painting proj- 
ect like graining, the mystery of the fan- 
tasy finish Is removed. You'll see that 
creating a faux finish in your old house 
may be something well within your 
reach. Wt 
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Get in on the PROFITS 

In SMALL ENGINE 
service and repair 
Start ywir own money 




In juil a fhori limr. yuu on be rod) 1 id 
jn|n it n-e nf 1 he ful»( [nminf IJiduHlHb 
In Aflwrkn.,. an indniirt where quail - 
Tlpd men tre making frpm $25,041 to 
WQvOT per hour , , . cind lhal'i Just for 
tibor. Parts, engine* and wnsarlia add 
ei cn more to I he profits , 




65-mitllon small engines 
are in service today! 

Thai i right — there are over silty -five 
miltinn 2-cyck and *-cyclc small engines 
in service aCfflii the U,S.A. Thi fa Lhe 
official count from the Engine Service 
Assn. . and new engines art bcJn^ buift ai 
a rate of Hue-million per month! With 
fully accredited and approved 
FolcyEtdsaw training , you con soon 
have she skill and knowledge lo make top 
money servicing these engines. Home- 
owner* and businessmen will seek you 
out and pay you well to service and re- 
pair their lawn mowers, liters, e*t gcre, 
power rakes, garden [factor a, chain 
saws, min [-bikes, go-cuts, snowmo- 
biles, generators, snowblowers, paint 
sprayers . the list is almost endless. 



BEAT INFLATION! 

Cash in on the 
huge demand for 

small engine repair 

Work part time, full time 
right at home- we help you 
every step of the way. 

ratliM hisiness l 

You receive trade secrets 
and business plans. 

We guide you every step of the w»y 1 
including tested and proven instructions 
on how to get business, whai [o charge, 
how to gel free advertising, where to gel 
supplies whole sale... all the “tricks of 
the unde". „ , oil the inside fads yon need 
to assure success right from the s ran, 



Hmiuse fhr small engine inducin' 
grown so quickly, an ncult sbortige of 
qualified Small Kngine IVftfmiofiata exhrlj 
throughout ihe tutmir>. In lad. it's mt un- 
usual for a lirmd small engine man to tot 
Ihrct la four w«k.s behind in fhr sirninirr 
and ■! least a weds behind In the winter, 
Whin \uu m how muni small enginiirs in 
En uv liMiar, El's east to understand whj 
qualified men command Pwfc high prices 
— as much ks $49,9$ for a simple Inmsup 
ihfli taLn let* than an hmrl 




J Tvr had about fl 
years experience 
ftpmiinj small ett- 
gin es . , * I ht/i rf- 
pain w#rr ffii/jf 
minar , aatfi I 
starred ike Fciey- 
Sitinw Caurie:' WltlfH $1nch 

CinvML CdlfOwil 




No experience necessary. 



You don’t need to be a ‘born mechanic* 
nr have pnur eapenerrcc If you can read, 
you can master this profitable trade right 
ht home, in your ipartiimc h wiehout miss- 
ing a single paycheck. Lessons are fully 
UlusCraled - id clear you can’t go wrong- 



You get all this Professional equipment with yuor 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP. . . . All at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 

FREE 



With our famous Icam-by-doing’ train- 
ing method, you gel prucIttaJ 'hands-on' 
experience with specialized lools ami 
equipment that you'll receive with your 
[mining plu.% a brand-new* 4 HP engine — 
alt pours to keep J 

SEND FOR FREE FACTS! 

you risk nothing by accepting this 
offer fes find out how Fetey-Beisaw 
training tan give you the Mils you need 
to increase your income in a high-profit, 
recession-proof business of your own r 

Just fill in and mail coupon bdow lor 
send postcard i to receive foil information 
and details by return mail. DO FT TODAY! 




FOLEYBELSM INSTITUTE 

HOTEfertlUtFId Efcdi Sls?4 
KMiWUfl 6412? 




Til 1 1 hflft you quitHy 
iraif ta i» jfniaT own boss 
in « pr&lilibU SganWM 
or Fuihrne byyfmii @1 
your own PLUS -a^npleli 
AUili dp put 30-DSjf 

NO RISK Trial 
Offer! 



Here it 
NO MLBMAN Will CaH-SWi 

p him mm BiniB ™ ™ ™ ™ MM MM M,M M.M M M M M M M 

FOUY-RELSAW INSTITUTE 

630! EquitHUd Kd , Dnpl !ilE2* 

Kauiihity, Mi 641 Ztf 

□ YES, ptoase stnd ™ (ht FREE booklet Chat 1 
grvei rull derails ab&ui starting rrry am business ip. 

Small Engine Repair I understand theft a no obligation 
and that no saiwmao wrij call 



«Y- 



i 



k - - - - — 







MOTORSPORTS 



BY TONY SWAN 



Red, White And Blue Racing 






LTHOUGH the good 
old boys of NASCAR 
and the Indy Car 
guys tend to dominate our at- 
tention, thanks in no small 
measure to the unwinking 
eye of the TV camera, some 
of the best racing staged in 
this country last year took 
place in near-stock Cor- 
vettes. 

Conceived when Cor- 
vettes were ruled out of the 
Sports Car Club of America 
showroom stock endurance 
championship after winning 
every race for three years 
running, the 1 Grace Corvette 
Challenge has been success- 
ful beyond the dreams of its 
creators, producing incredi- 
bly close competition every 
time out. Max Jones, a na- 
tion*! champion in his own 
right, summed up the level of 
competition when he picked 
up a one-time ride in the Riv- 
erside round, third date on 
the calendar. 

M I hadn't had much time in 
the car, so I didn't really ex- 
pect to qualify well, 11 he re- 
called. "Rut when qualifying 
was over, I checked my time 
and found out I was only 1.3 
seconds off the fastest time, 
so I thought, hey, that's not 
too bad. 

"That feeling lasted until I 
saw the starting grid for the 
race — I .S seconds out put me 



23rd on the grid’ 11 

Rif] King. Goodyear’s affa- 
ble public relations director 
fit's a Goodyear spec tire se- 
ries j, put it this way: "Every 
time they line up. you've got 
35 guys who all think they 
can win/' 

As it turned out, at least 
six of them — Stu Hayner, 
Juan Manuel Fangio 1 1, Tom- 
my Archer, Andy Pilgrim, 
Mark Woloeatiuk and Mark 
Dismore— were correct. 
Hayner, who has been racing 
Corvettes for four years, 
won only once compared to 
Fangio's three victories, but 
was a consistent performer 
all season long, finishing out 
of the Top IGiust once . 



Winston Cup championships 
for Chevrolet since 1371. 

The Bud wei&er- backed 
Johnson team unveiled its 
new- T-Bird at Charlotte last 
October , even though they 
were still officially campaign- 
ing a Chevy, Ford is particu- 
larly gratified with the 
Johnson deal since it has no 
financial stake in the team, 
aside from engines and tech- 
nical help. Johnson simply 
decided he wasn't getting 
w'hat he wanted from Chevy, 
and made the switch on his 
ow r n. 

Terry Labonte, who won 
the Winston Cup champion- 
ship in 1384 and drove for 
Johnson last year, will be 
back to pilot the new Rud 
Bird in m 

Ft Power Games 

Although Formula One has 
been just this side of boring 



Honda s Vi 0 should Sop 600 hp- 



Some □! TQBO idooHE racing wai provided by [he Corvette Challenge series. Here Juan ManuiH Fangio II 
[2 1 and BUI Cooper 1 36 \ pace I he field at The raJn-$oaK#d Mid- Ohio round. 



Part of the reason for the 
high level of competition was 
the prize money. Good 
purses and an even better 
season points fund helped 
create good starting fields 
every time out. When the 
last champagne bottle was 
emptied, Hayner had pocket- 
ed 5 H 2,800 to go with his 
title, Fangio collected 
$1 15,300 and Tommy Archer 
1 100,450. That's not Indy- 
level money, but by show* 
room stock standards it's 
double bingo and then some. 

Chevrolet has done a good 
thing here, and congratula- 
tions are in order for Doug 
Robinson and the rest of the 
bow-tie guys. And if you like 
close racing, don’t miss this 
series w hen it comes your 
way this year. 



Bud Bird 

Although it's not too suvpris- 
ing that more and more 
NASCAR Winston Cup 
teams are moving into the 
Ford camp p given Bill El- 
liott's exploits the past few 
seasons, one particular 
switch is noteworthy. Junior 
Johnson, a Chevy stalwart 
since the early 70s, will field 
a Thunderbird effort this 
season, after scoring 11 1 
NASCAR victories and six 
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the past couple of seasons, thanks to the 
complete dominationof Honda powered 
cars— the Williams machines in W and 
the McLamis last year — it should he a 
much different story in Uto&. 

Due to a rules revision that eliminates 
turbo motors, the FI scene will feature 
an intriguing variety of engines, rang- 
ing from V8 — the old Ford Cos worth 
still refuses lo die — through V 10 to V 12 , 
all normally aspirated. 

The V Rte figure to be particularly in- 
teresting, partly because it h s not your 
everyday configuration f partly because 
Honda is going this route. Renault is 
also going with a LO-bunger* which will 
feature pneumatic valve operation. 

White the elimination of turbocharg- 
ing brings peak output down dramatic 
ealty — a competitive FI engine in 1989 
will produce something tike 600 to per- 
haps 630 hp r a far cry from the iOOO-plus 
of the 87 Honda V6 — it also makes for a 
much mure technically interesting se- 
ries, and much closer racing. 

For once, Jean-Marie Ballestre anti 
the rest of the F l rulemakerti have come 
up with something that may actually be 
what it's supposed to* 

MR2 On Steroids 

Speaking of engines, here’s what the 
1 6-liter dohc Ifi-valv* Toyota MRS 
power plant looks like when it’s fully 
race-prepared, whereupon output, goes 
from the 115 of a normally aspirated 
street engine to a whopping 225. 

Toyota didn’t do this just to show off. 
The racing version of the 1.6 will be- 
come the officisiJ powerpkmt for Formu- 
la Atlantic racers this season, supplant- 
ing a veteran Corwoith unit. 

Toyota Racing Development (TRD), 
a Toyota subsidiary based in Gardena, 
California! and Don Pre&ton Racing* 
Wichita, Kansas, will supply the en- 
gine? r either race-ready or in kits for in- 
dependent builders. TRP will supply 
Pacific division teams., while Preston 
will supply the Atlantic division. 

A ready-to-go engine will set I for 
about $14,000, although ToyoLa plans to 
help beams that campaigned last year 
with a $5300 check to take some of the 
bite out of the conversion - 




Toyota’ i I & valve twfln*cam 1 . filler Four Is 
me new power In Formula At lantk. 



Motown 's New GP 

Ye?, there will be a Detroit Grand Prix 
thin June, but it won’t be Formula One, 
In amove that probably startled no one> 
the Detroit Grand Prix organizers have 
elected to replace the high-priced FI 
circus with homegrown talent, specifi- 
cally the \ ndy Car entourage of CART. 

Although Fl promisee to provide 
much closer racing this year than in 
the past few seasons, the level of compe- 
titiem provided by CART has been 
nothing short of outstanding. While 
virtually every chassis inthe field is 
made in England, either by Lola of 
March, CART provides a much more fa- 



miliar lineup of drivers most of them 
American, 

Detroit has also suspended its plans 
for moving the race from downtown to a 
proposed permanent circuit on nearby 
Belle Isle, at least for this year- 

While it appears that Formula One 
Const. ructors Assn, head ftemie Eccle- 
stone has once again priced himself nut 
of a major venue (the first was Long 
Reach, California), there may yet be a 
U.S. Fl race in 'SS. 

At this writmg h Road Atlanta and La- 
guna Sera Raceway, in Monterey, Cali- 
fornia, were both vying for such an 
event. TM 
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More with Less 



■MO/?££FF£C77V£By 
duplicating the motion of 
cross country skiing, the 
worlds best exercise P 
NordicTrack provides the 
ideal aerobic workout. 

UMORE COMPLETE 

Unlike bikes and 
other sitdown 
exercisers, 

NordicTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout. 

MMORE 
CALORIES 
BURNED In 
tests at a major uni- 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 

MMORE CONVENIENT 

With NordicTrack, you can 
exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of only 17 fl * 23". 

'Sti-rmtflC r**f TTMtll* included in. 
NardicTrack brtu huir. 



fsjordicjrack 

THE BEST WAY TO FITNESS 



ACML COMPANY r (Wrt SnnJ.Tiaci 




■LESS TIME Because 
NordicTrack is so efficient, 
you bum more calories and 
gel a belter aerobic workout 
in less time. 
UNO DIETING No 

other exercise 
machine bums 
more calories 
than NordicTrack 
. ..So you can 
lose weight 
faster with- 
out dieting. 
■ NO 

IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring, A 
NordicTrack workout 
is completely jar] ESS, 

■NO SKIING EXPERI- 
ENCE REQUIRED Ever, if 

you've never skied, in a few 
minutes you'll be "tracking 1 ' 
your way to betterbealth. 

I TreeIrooTrT^FudTo" 

Call Toll Free Or Write: 

1 - 800 - 328-5888 

hMiuMlri I-KH-UI-5H5 HM-li3hBffi 

HI jonjlhar. 131 vd Oi uka. MN S531H 

B FklM Kfld lit* lapcrfiuCT 

AIh rnr Vld« □ VHS □ 1 FIA 

Fume 

^utl 
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BICYCLES 



Fiber Frames For 
All-Terrain Bikes 



BY NORMAN S. MAYERSOHN, Contributing Editor 




tarborvtibef mormoque frame from SSDG u strong, aero imart. 



OR G ET all the hype 
that accompanied the 
introduction of car- 
bon-fiber composites to bicy- 
cle frame construction. The 
fact is, none of those early 
framesets took full advan- 
tage of composite construc- 
tion because they were ^ 
simply built up of 
round carbon-fiber i 
tubing joined by j 
traditional metal J 
lugs. Rot here are I 
two new-genera- 1 
tion off-road frame 
designs that take full 
ad vantage of the mate- 
rial's characteristics ^ 
— light weight, terrific stiff- 
ness and excellent shock 
damping. 

The use of this technology 
in aU-terrain bikes shouldn't 
come as a surprise . The abso- 
lute freedom of form allowed 
by carbon-fiber construction 
can bring a real aercdynamic 
edge to racing and road bikes 
{see “Rad Wheels ^ page B4 r 
May 'B7). Rut for dirt dig- 
gers, it means even more, an 
end to the inescapable com- 
promises of metal frames 
—trading off strength to low- 
er weight or giving up ride 
comfort to improve frame 
stiffness. 

[f you're thinking that all 
of this aerospace chassis 
work is senseless overkill for 
a mountain bike, here's 
something to keep in mind. 
Fat-tired, high-handlebar 
bikes have grown in sales 
from an elite handful to bet- 
ter than a 50-percent market 
share. And there are a good 
many of those offerings sell- 
ing at $2000 and up. 

The full-bodied machine at 



the top of the page is a mono- 
coque Formula One bicycle 
from Stephan & Sharp De- 
sign Group (30170 Via De La 
Mesa, Rancho, CA 92390). 
Built for a specialized racing 
environment, it is a spinoff of 
BMX hardware and a clear 
indicator of the style we're 
likely to see soon in other 
types of production bike hi. 

Monocoque construction 
offers a number of minor ad- 
vantages and one major plus. 
Among the lesser benefits is 



a reduction of aerodynamic 
drag, on the order of 8 to Id 
percent lower than standard 
round-tubing framework. 
There's also low frame 
weight to be considered, 
claimed to be 2W pounds. 
And the torsional rigidity as- 
sures that all the energy a 
rider pushes into the pedals 
will reach the rear whee l and 
not be dissipated in chassis 
flex. 

In the longterm, the major 
advance offered by this 



monocoque degign is really 
fleribility of design. Working 
with one basic mold for the 
off-road models, a buyer's 
frame can be custom fitted. 
Location of the bottom 
bracket and seat post can be 
shifted almost anywhere in 
the tub structure to match 
Ny rider dimensions, and 
the blend of fiber thick- 
Bt\ ness and materials in 
,1 B\ the composite m ay be 
M I] adjusted for rider 
fmi weight. 

W/ The SSDG mono- 
Kf coque frame, with a 
selling price around 
1900, Lb for those riders 
who hate to lose and want ev- 
ery possible edge. By the 
time the company's full-on 
ATB comes to market, 
they'd like to reduce prices 
by injection molding the 
bikes from Zytel composite, 
using a Kevlar Film coating 
for strength. 

Another unconventional 
frame — the MX~Z — is some- 
thing else entirely, a true 
ATB rendered in exotic ad- 
vanced composite materials, 
and derived from the highly 
acclaimed Kestrel 4000 road 
racer. The new 1-piece 
frame set promises to make 
life much smoother for the 
mountain bike clan. 

The unique tube layout of 
the Kestrel MX-Z is made 
possible by the incredible 
strength of its fi her construe- 
tion. Combined With the 
graphite fiber is a ballistic 
material known as Spectra, 
previously used in high-im- 
pact applications such as 
whitewater kayaks and mili- 
tary battle armor, Because 
ff hpfiwi topagjf IJ&) 




Ball Iftk strength Spectra gives Kestrel MX-2 imooch ride. 
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If you've had little success finding a great tasting ultra light, 
try Merit Ultra Lights, Only Merit has Enriched Flavor™ Which delivers 
a richer, smoother, more satisfying taste than you ever thought possible 
in an ultra light. Find out why it’s one of today’s fastest 
growing brands. Give Merit Ultra Lights a try. You'll 
want to try ’em and try ’em again. 

Enriched Flavor™ ultra low tar. J A solution with Merit. 




MERIT 

Ultra lights 




Merit Ultra Lights 



SURGEON GENERALS WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health, 



G Plultp Mucni Inc idw*> 

Kircgs: 5 mg "Sar, 1- 0.5 mg nicohiw av, per cigarette by FTC method. 



Ford maintains there’s a diff 
and owning Peace of Mind. Its 

The new keys, rhe signature, the handshake. 
Buying a new car is one of life’s great moments, but it’s 
only a moment. 

Astute buyers can look well down the road. 

For them, the vantage point of owning a Ford, Lincoln 
or Mercury becomes clearer. With Quality Care, Ford 
goes a long way to give you the protection and Peace of 
Mind* you want. 

Quality Caro starts with a 6-vear, 60,000-mile 
power-train warranty.' While others are reducing their 
length of commitment. Ford holds firm. 

Quality Care continues with the Lifetime 
Service Guarantee. This is America’s best and longest 
lasting repair guarantee, covering thousands of repairs. 

Once you pay for a covered repair, it’s guaranteed with 
free parts and labor (or as long as you own your Ford , 



C I 'l-.| d Mmu«i ( iitfnptferi 
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erence between just buying a car 
called Quality Care. 



Lincoln or Mercury car or light truck. 

Quality Care is certified technicians, backed 
by advanced diagnostic equipment. 

And it’s the optional Ford Extended Service 
Plan, which surrounds you with comprehensive long- 
term protection against major covered repair costs. 

It’s also Ford Motorcraft replacement parts, 
like filters, batteries, oil and spark plugs. Proven per- 
formers on major speedways, these parts are designed 
by Ford engineers to keep the quality that was in your 
car from the start. 

And Ewd constantly 
surveys customers - to improve 
its products and programs. 

See the difference Ford Quality Care makes. 
See your Ford or Lincoln-Mercury dealer. 



— 
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FORD PARTS AMD SERVICE DIVISION 






AVIATION 



Rotary Engine 
Gets Airborne 

BY FRED MACKE ROOT. Contributing Editor 



O T’S INTERESTING 
to note that the 
Wright brothers | af- 
ter inventing the airplane, 
lent their name to a company 
that became famous for mak- 
ing aircraft engines,, not air- 
planes. What the Wright 
brothers came to understand 
very early on wa a that once 
you get an airplane to fly , 
flight is no longer the chal- 
lenge. Keeping the airplane 
(lying it. The Wright Co. de- 
voted itself l o the develop- 
ment of reliable aircraft 
powerplants, resulting in the 
classic Wright radial engines 
which are still powering 
DC 3s and a lot of other air- 
craft today r 

The opposed 4- and ^cylin- 
der Continentals and Lycom- 
Ings used in most general 
aviation aircraft for the past 
40 years have been doing a 
great job of providing rela- 
tively troublefree, reliable 
flight. However, they're 
heavy, have a lot of frontal 
area, are not ton fuel effi- 
cient, and are getting more 
and more expensive. 

Thus, the search for a bet- 
ter aircraft powerpknt goes 
on. One of the leading con- 
tenders is the rotary engine. 
Ycui'll recall that the theoret- 
ical PM Scorpion project air- 
plane design we developed 
with Burt Rutan ("Wings 
For Tomorrow'”, page 70 r 
Aug. r 8§) had twin rotaries. 
And NASA has endorsed the 
rotary as having a lot of 
promise for aircraft. 

But the aviation rotary has 
had, at be&L an oo -again h uff- 
again history. Felix Wankel 
died at the age of 86 la&t 
October without seeing the 






w-ere supposed to go into a 
50Q-mph push-pull aircraft 
being developed for the un- 
limited class. The project ran 
into cooling problem* and 
Mederor lost track of it. 

However. Racing Beat 
jumped at the chance of de- 
veloping an aero rotary for 
BEC, That powerplant is 
shown here. 

It is based on the I3B 2-ro- 
tor engine found in the Maz* 
da RX-7 sports car and de- 
velops ISO horsepower at 
6300 rpm on the Racing Beat 
dyno. Medprer estimates 
that l he engine wiil sw ing u 



74-in. proponce a gear reduc- 
tion is found to drop prop 
speed to the 2ftKbrpm range. 

Mederer expects the en- 
gine to be extremely dura- 
ble, He's shooting for a 8000- 
hour overhaul interval- 
Brocklngton is about to 
start durability testing, 
which will include £00 hours 
on a test stand and another 
2000 in an E V4 kitplane. 

He sees the great advan- 
tage of the rotary being ita 
extremely compact 18-im 
frontal area. He also predicts 
very low maintenance, don- 
fined mostly to changing 
sparkplugs and filters. 
Cruise fuel consumption 



Aero rotary, wl|h builders flyiiiukJ Oku and Jim Medefer. Engine *x- 
posedpigtitf mows components in 1B4n.-dla, package. 



powerplant bo invented fly- I 
ing successfully on an ongo- 
ing basis* 

The last big new'.s we had of 
a new aero rotary was the 
Textron- Lycoming and John 
Deere collaboration to devel- 
op one for general aviation. 
The project died in mid- 1987 
when Lycoming dropped out 
because production of gener- 
al aviation aircraft was in the 
midst of a serious depres- 
sion. and liability insurance 
was soaring out of sight 
John Deere was left to pur- 
sue other uses for the rotary, 
such as in stationary power- 
plants and for powering mili- 
tary vehicles— nr so we were 
left to believe. 

Then along came Maurice 
Rrockingtun. When that 
Chula Vista, California air- 
craft designer came up with a 



design for an experimental 
aircraft a while ago, he began 
searching for an engine, 
Finding no suitable power- 
plant for the slick airplane he 
had in mind h and noL wanting 
to ' l hang a propeller on a 
junkyard engine, 1 " Bracking - 
ton developed hE& own. 

HeformedREC Aircraft 
Engines, Inc. and sought out 
Jim Mederer and Ryusuki 
Okm owners of Racing Beat, 
a company in Anaheim, Cali- 
fornia which has been build- 
ing race-car rotaries since 

mi* 

Mederer, a former Air 
Force captain who spent his 
military career as a mainte- 
nance officer w'nrkingon F4C 
Phantoms, already had expe- 
rience building avialbn rota- 
ries, He constructed two 
33Cbhp engines in 1974 w-hich 
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should be higher than in a conventional 
engine of equal power, Rrockington 
says, although he has to wait for the test 
program to gel underway to see how far 
he can lean the mixture. Without the 
poppet valves of conventional engines, 
the notary leans more aggressively. 

While dbcuasing rotary fuel con- 
sumption, Brackington mentioned that 
John Deere was making some break' 
throughsin the area of atratified-charge 
technology for the rotary, 

John Deere? We thought that project 
w as in limbo. Far from it, a source close 
to the project now tells us* 

In fact, John Deere is now actively 
talking to prospective partners in the 
general aviation business about devel- 
oping an aero rotary with anywhere 
fromMtoJQOO hp. 

Our source sees the John Deere aero 
rotary as being smaller, lighter, higher- 
powered and more compact than con- 
ventional engines * along with having 
bettor fuel economy and somewhat low- 
er emissions. He also sees the new en- 
gine as one nf the major hopes for re vi- 
talizing the general aviation business. 

The rotary project is now in the works 
at John Deere Technologies Interna- 
tional, Inc. t in the same plant where the 
Wright radial engines were made in 
Woodridge* New Jersey. 

Numbers Or Needles? 

Analog nr digital gauges— which are 
better instruments for the cockpit? 

We recently replaced the needle-type 
analog turbine inlet temperalure gauge 
in our Aztec with a unit made by Elec- 
tronics International, Inc., of Hillsboro, 
Oregon. The TIT gauge in 3 turbo- 
charged airplane like ours indicates the 
temperature of the exhaust gases which 
drive the turbocharger just before they 
enter the turbine. The gauge is used to 
lean the air/gas mixture, but its other 
major function is to let the pilot know 
when the mixture is getting so lean 
— and the resulting exhaust gas so 
hot — that the turbocharger, the ex- 
haust system and poasibly the rest of 
the airplane are about to melt. Tem- 
peratures above 1650° F are a no-no, 
and a special feature of the El gauge is 
that it incorporates a flashing red light 
when things get ton hot for comfort. All 
temperatures are accurate to within I° 1 
reaction time is instantaneous, and an- 
other neat feature is that the gauge also 
measures ambient temperature. On 
cold mornings, there’s no more guessing 
whether the engine needs preheat. Juat 
flip on the master, and the El gauge 
tells the actual temperature of the ma- 
chinery in numbers. When ft's below 10° 
F f we need the heat machine. 

Analog gauges have their uses. The 
stack of needle-type gauges 6 hat meas- 
ure the cylinder head temperature, oil 
temperature and oil pressure in the Az- 



tec tell us everything we need to know 
about both engines at a glance, which is 
especially useful on the takeoff roll. Fur 
years, race-car drivers have aligned 
gauges to point straight up when every- 
thing is working proj>erly , 

A friend of ours at Delco Electronic^ 
Tom Goeach, tells uy that the deriding 
factor between analog or digital gauges 
should be whether you need an absolute 
number or a general range. A fuel gauge 




Digital gauge at bottom shows turbocharger 
in ret t empeiaiure for both engines. One 
mdd-rlghrt shows turf bum for each engine of 
1 3 gpb, and Loriri'based mpg of 6.62. 

is an example w here you'd want an abso- 
lute number. We r d rather know We have 
52 gallons left , than somewhere be- 
tween a quarter and a half tank. With 
head temperatures, a range is fine, 

Goesch spends most of his time work- 
ing on the head- up display system being 
installed in the Pontiac Grand Prix and 
Olds Cutlass Supreme. This is the sys- 
tern that projects Information such as 
speed indications on the windshield. 

The optical technology for this came 
from the aviation industry, where Del- 
etes corporate partner, Hughes Aircraft 
Co.„ has been working on head- up dis- 
plays for airplanes for years. 

Delco took what Hughes knew* sim- 
plified the system, and brought the 
price down into the 1300 retail range. 

Now what Delco learned ]$ being re- 
cycled back to Hughes and aviation, and 
is being applfed to the de velopment of 
an uffordubEe he ad- up display for pri- 
vate airplanes. 

What’s needed to get people to buy 
new airplanes is to give them something 
not available on used airplanes. Rotary 
power and head- up displays could be 
two of these things. w 
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HOME VIDEO 




Digital 

Dustbroom 



BY FRANK VIZARD, Contributing Editor 



□ HE USE OF the 
word “digital* in vid- 
eo has come to signify 
a variety of special effects 
ranging from atrobe images 
to pieture-in-ptetiire capabil- 
ity. NEC ha* a different no- 
tion. The company chooses to 
avoid what some might label 
as gimmicky features. In- 
stead, NEC's VCRs incor- 
porate digital circuitry for 
improved picture quality. 

NEC first introduced dign 
tal noise reduction in 1956 
but its beet and laLest effort 
can be seen in the DS-BOOOU 
video cassette recorder. At 
the push of a button r Lhe digi- 
tal noise-reduction circuitry 
inside the VCR reduces dis- 
tortion such as wavy lines 
and white flecks of w snow p ' in 
no iay videos, whatever Lhe 
source. Those sources in- 
clude prerecorded tapes, 
homemade videos, off-air 
broadcasts and cable trans- 
missions. 

The digital noise-reduc- 
tion circuitry in the DS- 
5M-GU works so well il is a 
Wonder that it is not a stand- 
art] feature in every VCR. 

What happens is that the 
next field of virion informa- 
tion is added to the Hold cur- 
rently displayed, Because 
the picture information in 
each field is nearly identical, 
the signal power of the pic- 
ture is in effect doubled. 

Both video field* are sub- 
jected to video noise, of 
course. However, viden 
noise is random— it rarely oc- 
curs aL the *ame place in each 
field, Jkj while the picture on 
the screen has twice the sig- 
nal power, the video noise in- 
creases only by a factor of 



DI^Ul circuits in NEC s DS4000U VCR reduce noise and Jitters In videos. 



1.4. The result is a visible im- 
provement in signal-to-noise 
ratios for both the luminance 
(brightness) and chromi- 
nance (color) video bands. 

Picture quality is further 
improver! by the inclusion of 
HQ circuitry— available on 
many VCRs — to add .sharp- 
ness and detail to the picture. 
HCi circuitry generally ex- 
tends the white clip level by 
20 percent, thereby improv- 
ing definition. 

Super Quiet 

Although NEC's digital 
noise- reduction circuitry no- 
ticeably improves any video 
source, NEC engineers were 
particularly clever to employ 
it as A feature cm a VCR wil h 
y upe rVHS capabil ity . Hu pe r 
VHS improves picture reso- 
lution to more than 400 hori- 
zontal lines, by expanding 
the bandwidth from the 
broadcast standard of 4.2 
MHz (3M lines) to 6.4 MHz. 
Increasing the bandwidth, 
however, not only increases 
horizontal resolution but also 
increases the likelihood of 
video noise. NEC uses a dual 
ti-bit system of digital noise 
reduction that encompasses 



the entire 5.4 MHz. Super 
VHS bandwidth to decrease 
the video noise level. 

The digital noise-reduc- 
tion circuitry in the DS- 
ftOGOU can be turned on or off 
an desired. The C1N/QFF 
s witch ifl mostly for the bene- 
fit of retail salespeople dem- 
onstrating the feature, as 
there is no good reason not to 
have the circuitry engaged 
continuously. There is ap- 
position switch that does 
have greater significance. 
Level nrte is appropriate for 
general use. Levels two and 
Lhree should be engaged for 
viewing video sources with 
correspondingly greater vid- 
en noise problems. Levels 
two and three do introduce a 
noticeable time lag into 
scenes however. Speeding 
object* or sudden move- 
ments by actors, fur exam- 
ple, produce a trailing effect 
that aeems to elongate the 
motion. 

The NEC OS-SWlI is a 
top-ofd.be- line VCR listing 
for $1600. The inclusion of 
digital nnfre-reductimi cir- 
cuitry is not the sole reason 
for thn high pneo tag- Addi- 
tional digital circuitry, for 



instance, is used to improve 
freeze-frame and slow -mo- 
tion modes. The still frames 
are rock steady. The slow- 
motion mude, at une-third 
normal speed, has a lifelike 
sensation. The DS-5W0U 
also has three different pic- 
ture-search modes as well as 
a strobe effect. Hi-fi sound 
anti MTS stereo complement 
the picture. 

Talking VCR 

J, Yo! Coach! What do 1 do 
now?" You might remember 
shouting that question to the 
sidelines during your playing 
days and getting the right 
answer. Too often, however, 
the coach isn't around to help 
you later in life — .such as 
when you're trying to pro- 
gram a video cassette record- 
er. Video has long been a 
game without coaches. Now 
there is one. 

Programming a VCR is of- 
ten unnecessarily difficult. 
Recognizing this, manufac- 
turers are trying to make 
this chore earner. On-screen 
displays and bar-code pro- 
gramming are some of the 
more recent innovations in 
this area. 
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Most of us, perhaps would prefer to 
have someone on hand just to l ei l us 
what to do. While technicians don't 
come in the same box asthe VCR h Sharp 
has come up with the next beat thing — a 
remote control that talks to you. 

This talking remote control is cal Led 
"Voice Coach 1 ' and it's packaged with 
Sharp 11 a Optonica VC-G980U VCR 
(SBOO). Voice ayntheaimtion is used for 
three functions; setting the dock, set- 
ting the alarm and time-shifting. 

Let's esy you're time-shifting, for 
example. Audible instructions work you 
through the correct procedure one step 
at a time (the Voice Coach isn't given to 




Sharp'i Voice Coach remote control give* 
yog vocal I rot ruction i tor VCR programming. 



long speeches). When the time-shifting 
procedure is completed, the Voice 
Coach telle you what you've done as a 
final check. A typical sound -off reads 
like this: 

"The VCR timer is programmed to 
record Channel 7 at 9^5 pm on Tuesday , 
February 14, until HJ;30 pm on Tues- 
day, February 14, in standard play 
mode, 0 

Granted, this speech sounds a little 
wooden but this is about as long- wind eel 
as the Voice Coach gets. Pushing the 
transfer button sends the program- 
ming information to your VCR via an 
infrared transmission. 

The VC-G9G0U is more than a VCR 
that talks to you. Features include hi-fi 
sound, MTS.stnreo p Super VHS capabil- 
ity and a V HS 1 ndex Search System 
that marks each recording start point on 
a videotape. 

The Voice Coach, of course, is what 
makes this VCR special. There are 



many things in life to remember. With 
the Voice Coach, programming a VCR 
isn't one of them. 

Gridiron Videogame 

One of the first videogames to carry an 
athlete's endorsement is John Efivay's 
Quarterback ($46} p for the Nintendo 
system. The endorsement by the Den- 
ver Broncos passer should tell you what 
kind of game-plan to expect* 

As far as beihg a realistic reflection of 
a football game, John Eiway s Quarter- 
back falls a little short in the manpower 
department The offensive and defen- 
sive squads field only nine players each 
instead of the full 11. This translates 
into a game that is built primarily 
around the passing attack. Sports cyn- 
ics might say that this videogame does 
reflect real life since El way's team, the 
Denver Broncos, has historically hart a 
weak running game. 

Before each scrimmage, a choice of of- 
fensive and defensive plays is flashed on 
the screen. On offense, you have a 
choice of 12 plays, including a punting 
and field goal formation. The emphasis 
on passing is evident in the play hook. 
The rushing attack— what little there is 
^consists of four plays led by the quar- 
terback. 

Although it lacks a traditional run- 
ning attack, John Eiway s Quarterback 
is still quite enjoyable. As in the real 
game, plays are suggested by the coach- 
ing staff — meaning the game-cartridge 
program. Both the offensive and defen- 
sive quarterbacks have only a few sec- 
onds to ^audible" a change of play. 
Unless a change is made, the play the 
computer suggests unfolds. 




John Ehway j niwve \ quarterback* the ptayi 
Imyocff iMrtgroofn with his own videogame. 



The A and It buttons on the control pad 
allow the on-screen players to throw, 
jump or dive as the situation warrants. 
The on-screen graphics are quite good, 
Down, yarris-bo-gn, time and score in- 
formation are displayed across the top 
of your TV screen. 

John Etway's Quarterback can be 
played in either a one or two player 
mode. In the I-player mode, the game 
cartridge controls the opposition 
plays. U< 
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SHOP TOOLS 



Little Big Saws 



BY JOSEPH TRUfNI, Shop Arid Tools Editor 









tores all 
struct ion 



[ORTEH-CABLE 

recently adckd two 
] new saw? to it? line of 
quality portable power tools. 
However, the really inter- 
esting pail is that bath saws 
are scaled-down versions of 
standard-isizc tools. They're 
designer] to be lighter, more 
maneuverable and easier Id 
handle. But, don't be fooled 
by iheir s\z*t< both of these 
dow nsized sawn are rated as 
professionabdoty took. 

The Saw Boss is a 6-in, cir- 
cular sa w that, despite its 
reduced size and Weight, 
boasts the performance of 
Larger and heavier saws, 
Powered by a 9-amp, 3000- 
rpm motor, it will cut 
through 2-by lumber in " ™ 
gle pass— both at W and 4n 
The depth of cut capacities 
are J } %-y in . at tKf and 1 m i n . 
at 45 :| . The Saw Bobs weighs 
in at 8 pounds. That V abou t 4 
or o pounds less 1 h an a typi cal 
7 Vi- in. saw, 

Other unique feature? in- 
clude a sawdust chute thaL 
accepts a collection bag nr 
vacuum hose, spindle lock for 
easy blade changes^ anil a 
left-side blade position for 
greater visibility of the cut- 
ting line. To make plunge 
(pocket ) cuts safely and accu- 
rately, the saw has a clever 
depth-stop mechanism. This 
allows you to preset the 
depth of cut and 



Tiger Cub reciprocating uw features slim InJJnc 
design for use in confined quanen. The l3Vi-ln.- 
! ong saw c omei with a st eel carrying case. 



ity of the cutting line. 

The saw's slim inline de- 
sign and com (met size allow? 
1-hand use in cramped, con- 
fined spaces such as an attic, 
crawlspace, under a cabinet 
and between studs, rafters 
and joint s. The Tiger Cub is 
13 VSe in. lung and Weighs o 
pounds. That's about 5 in. 
shorter and 4 pounds lighter 
than a typical reciprocating 
saw-. 

It comes complete with a 
side handle, blade wrench 
and .steel carrying case that 
can house the saw with blade 
attached — a convenient fea- 
ture, The Tiger Cub (model 
No. 9647) costs $ 185, 

Fur details an these two 
saws and the complete line of 
P-C tools, write to Porter- 
Cable, Box 2463, Jackson, 
TN 38302. fm 



Saw Boh H a compact, G-ln. circular saw that perform! 
like bigger uw despite reduced si tv and weight. Ibe 
V-amp saw h shown with optional dust collect Ion bag. 



the spinning blade into the 
work with the saw's base 
held flat dow n on t he work's 
surface. This method per- 
mits safer and more accurate 
plunge cuts. 

The Saw Boss (model No, 
345) comes with a fi-im com- 
bination blade, antisplinter 
base insert and blade w rench 
for about $155- A sawdust 
collection bag (model No. 
39334) lb available fur about 
$19+ 

The second 

ger Cub, is the worm s nrsi 
compact reciprocating saw. 
An indispensable tool for 
rough-cutting framing I um- 
ber and plywood, the recip- 
rocating saw Is a favorite tool 



of carpenters, home remod- 
elers, plumbers and electri- 
cians, When fitted with the 
appropriate blade, it uan also 
cut through nail-om bedded 
wood, composition panel? 
like particleboard, plastics, 
metal and steel. 

The Tiger Cub is powered 
* A motor that foa- 
batl-btaring rou- 
nd an electronic 
vanauje-epeed control for 
blade speeds from 400 
strokes per minute i spin) to 
2600 spm. It has a full 1 -in, 
blade stroke and the univer- 
sal blade clamp accepts 
s ta m la nd izc reciprocal i ng 
saw’ blades. The open shoe 
design means greater visibih 



Here ! (he Saw Boh |rlght| as compared to a 
typical 7'/*4 tl circular saw. Reduced dee and 
weight means greater control. 



It may be smart but the Saw Boss can still 
make big cuts. El can saw through 2 -by lum- 
ber with blade set at VO and 4V , as shown. 



Compact Tiger Cub (topj Is shown as com- 
pared to a standard reciprocating taw. Tiger 
Cub IS designed for cutting In tight spots 
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"An Audio Guide To 
Your Car’s Performance" 



'5=3 



Included are a worn water pump, loose drive belt, 
defective power steering pump, worn valve, a falling air 
condiUoner compressor, a loose shock absorber and 



Have you ever broken down in the middle of the night 
somewhere? No help around, too dark to get out of the 
car to seek assistance. Well. SOUND ADVICE will help 
you avoid a major breakdown like this. 

SOUND ADVICE is an audio cassette tape containing 
20 of the most common noises that your car can make. 
It will enahJe you to pin-point that mysterious knock and 
growl, thud and rattle, click and clunk, squeal and 
squeak. And, most important, which sounds need 
immediate attention. 

The sounds made by your car can alert you to needed 
maintenance and help you avoid extensive and expen- 
sive repairs. This unique auto diagnostic tape has been 
compiled by Mnrt Schultz, PMs expert contributing 
automotive editor. Every car owner should have one. 

SOUND ADVICE allows you to hear the noise with the 
car running under operating conditions. Play the tape in 
your car's cassette deck for on-the-spot comparisons or 
in the quiet of your home io sharpen your listening skills. 

The tape Identifies noises that come from inside and 
outside the engine, as well as underneath the car- 



more r 



Listen To What Your Car 



Is Saying! 




SOUND ADVICE will help you keep your car at peak 
performance at all times. For a few dollars investment 
you can save hundreds! ORDER TOUR TAPE TODAY7 



Only $ 7.95 

# V-lOlO 



Bead to: Popular Mechanics 

Box 1014, Radio City Station 
New York. NY 10101 

rPteasp nmkr' cteck or nwnsy ufd>r 
payable to Popular Mechanic.^ 
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Only From the World's Largest Boatbuilder... 
a Complete 17-Foot Boating Package for 

Only $6995*1 



At its regular list price of S7995* , 
Bayliner's 1700 Capri Bowrider has 
been one of the most sensational 
values in boating.. .now, at its 
limited-time Goat Show Special 
price of only $6995. it's the bargain 
of the decade! 1 

Imagine.. .17 feet of eye-catching 
good looks, luxurious appointments 
and agile performance, all in one 
compact package that's as easy to 
trailer as it is to store away in tight 
spaces Amt if you buy now — 
before March 15, 1989— you'll 
save $1000! 

Quilt Tough 

Because it's a Bayliner, 
the 1700 Capri is built to 
take years of heavy use, 
and come back for more. 



With tough, hand-laid fiberglass, ex- 
terior-rated. marine-grade carpeting 
and vinyls, and lifetime-guaranteed 
Perko cleats. Unitized construction, 
a Bayliner exclusive that assures a 
stronger, lighter-weight hull, teams 
with Bayimer's patented Sequential 
Lift Hull® design to deliver maxi- 
mum performance and economy. 

All the extras at no extra cost 

And the 1 700 Capri is equipped as 
well as it's built, with such no-extra- 
cost features as AM/FM cassette 
stereo, ski storage locker, custom 
transom platform, 
built-in cooler, built-in 
fuel tank, a full set of 
custom -fitted 



canvas . .plus, a dependable 85 hp 
Force o ut board . Choose either the 
standard Escort galvanized trailer or 
the new optional Escort painted 
trailer. It's alt standard— the kind of 
equipment other builders call 
optional. And it’s all yours for less 
than seven thousand dollars! * But 
only through March 15...and only at 
your participating Bayliner dealer. 
Visit him today; look In the yellow 
pages, write or call toll-free for the 
name of the dealer nearest you: 



1-800-255-2550 

Bayliner Marine CnrpflraUon 

Product Informal! on Sfliwes 
PO Eot 3900. Dept. 929C 
PE&na r IL Sl614-0a% 

dr. i m ti$ Wjyiyv. a Btynsutfi at 
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Outboards 



"Manuradurcr's suggested Boal Show Specral Pncs in eHm lor a limited Inre only .ii parngpaiina liters Act ujI pmcfis srf by fleafcr Jaias. itgislation, height and dealt* prnp 
charges e*Erj Prices, speobcalians and equipment may change without rutiice 
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These muscular middleweight 
can haul a lot more than cargo. 

BY RICH TAYLOR, Contributing Editor; PM Photos by Vie Huber 



T'S A FOKM LTLA that’s almost us old as the mo- 
tor vehicle itself: Rig engine + small ear = fun-to- 
drivt* hot rod. In this case, went* talking atxitii 
lightweight 2-wheel-drive pickup trucks, 
trammed In the fenders with ti-cylinder- power, The 
quickest tan zip from I) to lib mph in HI seconds, some- 
thing iuiEv musdecars could do until recently. 

Unlike those o]il i mi se hears, which Were pretty T 



(litnensinnal, 1 he.se tire-smoking muscle trucks an* ns 
well-rounded as most automobiles. They ride, corner 
and stop with surprising agility. Indeed, they even 
Least such card ike aim* nit (es as ergonomically designed 
interiors with Kecaro-clnne sport seals, high-power 
sound systems, speed-rated tires tin alloy wheels, and 
A US h akes. Nearly all of ihr-m can hi* ordered w it h nil 
extended cab that Beats four adults at lettst as comfort 





COMPACT COMMANDOS 




ably as in moat 2+2 sport, coupes. 

Theae trucks are so coraforUbk 
and convenient I hat several of our 
teat crew protested that they aren't 
real trucks. But \\ here does it say a 
truck has to have rubber floor mats 
and vinyl bench seals Lu carry a I oat l? 
Despite velour bucket seats and cli- 
mate control systems, any of these 
muscular compacts can haul lfaOU to 
2fl00 pounds in sturdy double- wall 
bed. There’s also room in each to load 
the prove rbiaU *.H sheet ufplyxviuMl, 

The strongest can also tow u p to 
S000 pounds, thanks to separate 
frame construction and lots of torque. 
Surpri singly enough, 2^mpg is noL 



speeds. Again, this is comparable to 
p&asenger cars of similar sixe and 
price. 

Because niosL buyers will treat 
them like m rsjKeriully useful automo- 
bile. we Lested ibese muscle trucks 
with the saiim standard track tests We 
use fur our passenger car contpari- 
si n is, Th e 1 1 we s| a* n L two i lays i In ving 
them back-to-back over a variety uf 
s u r fa c e s— d-lano fr f c w ay s . city 
streets and switchback mountain 
roads. We also spent sometime Mast- 
ing down dirt fire roads, and discov- 
ered a pickup's combination of low- 
speed torque and high ground 



clearance is perfect for ufT- pavement 
play, even in '2- wheel drive, 

Toyota Sf?-5 V6 

When we compiled all our test data 
plus the votes nfour 6-man test crew, 
one track emerged sis the favorite, 
hut only by the narrowest of margins. 
Ti yyi jtiis picku f i has 1 wen total ly red t ■ - 
signed for 1BB9, and it has edged 
ahead of competitors introduced as 
recently as a year ago. Its by far the 
must civilized oft beaut trucks — one 
tester summed it up by saying "the 
Ford was the best truck, but the 
Toyota was the best car" — From its 7- 




spoke alloy wheels to sports sedan 
dashboard. 

The Toyota^ styling b sleek and 
contemporary', with the same round- 
ed aero lines as the new Cressids. The 
interior seems cut fmm a much higher 
grade of materiril^ tium thorn? in other 
truck*, with ei^umirakaJiy emilmjml 
adjustable bucket seats anti a padded 
3-spoke steering wheel that might 
have been stolen from the $2S h OOO Su^ 
pra. The controls and analog gauges 
are convenient and attractive, with a 
rent sense of style that's largely mis* 
log from lesser picku ps. 



The SR-5V smooth Sillier, fucl- 
injected VG has plenty of power. Il 
raced to third behind the Jeep and 
Banger at l he drag strip, a heartbeat 
ahead of l he big-engined S45. It also 
had the second-best brakes t and tied 
for first in both Lheslalotnaml skidjntd 
with times fairer than most of the pas- 
senger cars we test 
Toyota offers the highest pay bad 

capacity in this ekiiw Jit A5on pnundjv, 
plus a SOOft-pouiid tow rating It may 
be smooth, rjuiel, comfortable and 
car- -like, but it p s also tough. The only 
drawback is its SHUNIIl price lag. In 



its defense, il wsis loaded up with ev- 
ery imaginable accessory. Compara- 
bly equipped, the Toyota U competi- 
tively priced. Other trucks may excel 
in one or two specifics, but when it 
cutnes to an outstanding combination 
of truck capabilities and sedan com- 
fort, we'd say Toyota's Sll-5 V6 
stands alone. 

Ford Ranger STX 

On the other hand, if you really want 
to go truckin'. Ford's hot-selling 
Hanger may be i lie t kket. Our sporty 
STX was red -on-red, and red hot, li 




Grouped clockwise from top 
Wt arc: Jeep Comanche Pioneer, Nissan 
Hardbody Special V6. Ford Ranger STX, 
Toyota SB-S V6. 
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FORD RANGER STX 
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blasted through the quarter-mile be- 
hind only the larger-engined Jeep, 
and no doubt could have been per- 
suaded to hustle 0-60 in under 10 sec- 
onds with a little fine tuning. That's 
moving right along for under 3.0-li- 
ters hauling over 3000 pounds. The 
Ranger also has the best brakes in 
this class — ABK cm the rear to pre- 
vent sliding in lightly loaded trim 
—and tied for first in the slalom as 
well, It r s great fun to drive, with lots 
of pep, balanced handling and a solid, 
stable feeling under all conditions. 

For 1989. the Ranger has been giv- 
en an aerodynamic nose* similar to 
that on Ford's full-size F-eerica, Il'&u 
bit tall and busy compared to the 
Toyota, but the Ranger simply ex- 
udes strength and brawny machismo. 
And it is the best-selling compact 
pickup, so obviously Ford's tough- 
guy image appeals to a lot of folks. Us 
included, 

Recaro-like adjustable bucket 
seats, white-on-black gauges and 
clever interior ergonomics make the 
STX especially comfortable. But we 
unanimously hated the fuzzy red up- 
holstery that covers every square 



inch of the inside — seats, door panels, 
even the A-pillars. This ultraswish 
treatment seemes totally incongru- 
ous in an otherwise swashbuckling 
hot rod. 

Jeep Comanche 
Pioneer 

Now this is a muscle truck. Order the 
177-hp, 4,0- liter straight Six, and the 
Comanche will rip off 16- second quar- 
ter-miles all day long. There’s nothing 
technically unusual about this power- 
plant, but it sure gets the job done 
— smooth * torquey and strong. The 
Comanche was more than a half-sec- 
ond quicker than the Ranger in the 



quarter-mile * and unusually compe- 
tent in every other track Lest as well. 

Rul unlike the Toyota or Ranger, 
ifs a handful to drive fast. Steering 
feel is too light, and there's a lot of roll 
in hard cornering. Over bumps, the 
suspension sets up a pitch and yaw 
motion that’s very d Sconce rtsng H 

The Comanche is due for an update 
— boxy lines and an interior distin- 
guished by glitzy mylar trim, idiot 
lights and poor ergonomics signal 
time for a restyling, inside anil out, 
On the other hand , ii w ill be tricky to 
redo the Comanche and retain the es- 
sential "Jeepnessi 11 that attracts so 
many buyers. 

GMC S- 15 Sierra Classic 

Also sold by Chevrolet dealer? as the 
S-10, this rugged little workhorse has 
just about defined the compact truck 
market for the past six years. The 
styling still looks good — smooth and 
straight forward, timeless yet timely. 
It’s one of the most sophisticated 
shapes around, and as one of our test- 
ers pointed out, “the styling is so 
good, it's hard to judge the size. 1 ' 

The interior is equally timeless. 
New instruments were fitted a year 
or two ago, quasidigitals that are nei- 
ther as functional nor attractive as the 
analog gauges they replace. Every 
one of our testers complained about 




SPECIFICATIONS AND DIMENSIONS 



MANUFACTURER 

M00EL 


PfllCE 

LIST 

AS TESTED 


£l*Cl NE- 
OISPtACEMEUT 
(ClfCtfc 


ENGINE 
HP. MET' 
TQmauttih.-n.) 


ENGINE 

0PWI 

LAYOUT 


TRANS- 

MISSION 

lYff 


mm 

BASF 
jin. rim| 


LENGTH 

OVERALL 

I I n . mmj< 


WI07H 

OVERALL 

[Itn.-mm) 


TRACK 

FRONT.'flEAfl 

(In./vm) 


Dodge Dakota Sport 


*11.050 

S13.TO4 


V6, C5HV 
236*3317 


l25@40WJrpm 

l95@-aOOOrpm 


front* 

figj 


4-BfHHd 

auio 


1 12 O 

?ww 


IBS 9' 

47? 1 


664 

1737 


F«0.ft't544 

5.1511 


Ford Banger STX 


$10,743 

£13.040 


V6, OHV 
170-2933 


1 40 fid 4600 rpm 
1 70 @ 2600 fprfl 


trout' 

rear 


5- speed 
manual 


125.0 

3175 


192.7.' 

4094 


66 9 

1699 


F55 St 397 
H;54.6 1386 


GMC Sierra Cle»ic 


58,641 
SI 3,004 


V8, OHV 


160 (^4000 rpm 
230 ii- 2000 rpm 


frnnl. 

rear 


4-Ep©«a 

aulo 


106.3 

2750 


178 2- 
452G 


64.7.' 

'643 


F 54.1/1374 
33:54.1/1374 


Ittixu Pickup 


57,299 

$0,473 


L-4. SOHC 
156/2559 


120 @5030 rpm 
146 @5600 rpm 


tTonf 

ram 


S-sp&ed 

manual 


1056 


177 .S' 
1^:.- 


66 6. 


F 56.9*1445 
RMJfrWS 


Jeep Comanche Pioneer 


17,646 

s 10 . 53 a 


L6, OHV 
245/3.962 


1 77 (5? 4500ipm 
224 @2600 rpm 


ftranL 1 

Ititf 


S'&pOQU 1 

manual 


1 l&.G 
3038 


194.0 
4 3 "JO 


71 7 
f022 


F:S7.(£tMS 
fl &7.0 144S 


Mai da B2200 LX 


$0,545 
SI 0,740 


U. SOHC 
13M104 


&5@450OfJsm■ , 
1 1S @2560 rpm 
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them, 01 her wist, ihi- S- HTS-J5 inte- 
rior is just about perfect — obviously 
American, but with a very interna- 
tional feeling. The excellent bucket 
seats would benefit from more adjust- 
ability and better support, but they’re 
perfectly acceptable as is. You can 
dri ve alt day and arrive un kinked. 

Sophisticated, well-rounded and 
balanced are words that could be used 
to describe not only the GMC's styling 
and interior, but its performance, too. 
New last year, the 4.3-liter VC — liter- 
ally three -fourths of iho legendary 
360-CU.-in. small 'block Chevy 
V8 — has great power ami bottomless 
torque. 

Our test S-liS tied for first in hoLh 
steady state and transient handling 
tests, thanks to an inherently good 
chassis, heavy-duty suspension and 
Goodyear Eagle GT tires Good look- 
ing, powerful, fun to drive and moder- 
ately priced — there’s not much wrong 
with this truck. 

Mazda B2200 LX 

You could say most of the same things 
about the B2200 — it’s good looking, 
well-built, nicely balanced, fun to 
drive — but with one major exception. 
There's a big hole where the engine 
should be. 

Now, the largest available power- 
plant is a wimpy 85- hp 2.2-liter Four 



borrowed from the old G26 sedan. 

Mazda promises that the new 121 
hp 2,6-liter Four from the MPV will 
soon be available in the E-series. We 
say why not fit the ISS-hp 3. 0-liter V6 
used in the MPV and 929? This would 
make the pickup one of the beat com- 
pact trucks on the market. 

Engine aside, the B2200 is a fine 
truck. Its interior cuts a very good 
line between car-like luxury and tru ck 
toughness, with attractive but dura- 
ble tweed upholstery, fully adjustable 
bucket seats, an automotive dash and 
exceptional sound system. The ergo- 
nomics are excellent. 

The ft 2 200 looks purposeful and 
rugged, more similar to the Ranger 
and S-15 than to other Japanese pick- 
ups, but still modem and attractive. 

At the track, the R2200 was a medi- 
ocre performer not only in accelera- 
tion, but in our braking and handling 
tests, too. Part of the blame must go 
to the smallish and slippery Japanese 
Dunlop all-season tires. With a com- 
parable grip on the road, the B22Q0 
would be competitive. All our testers 
liked this truck and praised its quali- 
ty, durability, comfort and moderate 
price. But w here's the muscle? 




Shelby Dakota V8 

For 1969. Carroll Shelby is wedging 
Chryster’s time-honored 3i8-cu,-in. 
V8 Into the little Dodge Dakota Sport. 
The t75-hp VB Clips 4 seconds on 0- 
60 limes and adds 8 mph to quarter 
mile speed. A stiffer suspension and 
1st 22570HR- 1 5 Goodyear GT + 4 
lues boost skid pad and slalom per- 
formance. There's also a 3.90:1 limit- 
ed-slip differential, an additional 
frame crossmember, and the usual 
add-on exterior graphics and aero 
panels, a charcoal cloth interior and 
leather steering wheel. The price for 
this added muscle and panache is 
about $1 500 more than a Dakota 
Sport V6. Thai’s a bargain— R. T. 
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Delivering cargo—or saving the whales— icebreakers are 
pulling their weight in the frozen reaches of the Arctic. 

BY JOHN FINE 
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Rnnfcsh-buJi* Swlei Icebreaker Taymyr 
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Y OU DON’T EXACTLY hear 
the sound. You Feel it. 

As the ship mounts the ice 
anil smashes downward in one shud- 
dering, violent crunch, the noise pen- 
etrates the ship’s thick steel hull and 
travels all the way to the bridgedeck, 
enveloping the men at the helm, the 
throttles, the nav/com center. It’s a 
piercing crash, a desperate thud and a 
mighty howl — all in one, 

She backs off, lurches, heels, sum- 
mons her strength and thrusLs once 
mure. Sensing weakness, she pushes 
alpinist the ice with the kind of relent- 
less spirit you’d find in a boxing ring. 
Friction -reducing bubbles hiss from 
her flanks as the sound resounds 
throughout the ship. 

Free at last. 

Until the next pressure ridge.. And 
the next — as the temperature drops 
to 50“ below zero C and the fleeting 
light casts lengthening shadows on 
endless white. 

Even so, it’s business as usual up in 
the High North, where icebreakers 
like Otsa, Finland’s state-of-the-art 



diesel -electric, carve passageways 
through once-impenetrabk tee, pav- 
ing the way for the movement of peo- 
ple and cargo to scattered outposts. 
Icebreakers are changing the way 
men live and work in the North — open- 
ing up huge tracts of land and sea to 
commercial development, extending 
the reach into once-forbidding terri- 
tory at the top of the world. 

Indeed, Soviet icebreakers have on 
at least two occasions gouged all the 
way to the North Pole. And icebreak- 
ers — not solely the means of economic 
exploitation — are also benefiting 
wildlife. Last October, it took Ameri* 
can ingenuity, Eskimo willpower and 
Soviet icebreaking muscle to free two 
young California gray whales ice- 
bound off Point Harrow, Alaska (see 
sidebar). The world’s attention 
turned to the ice — and to the ma- 
chines that break it. 

State of the art 

Built by Warts il ft for Suttoimport, the 
Soviet ship importing organization, 
Taymyr and Vtiygach are stupendous 



examples of the shipbuilder's craft. 
The new Soviet nuclear icebreakers 
are massive. Their overall length is 
1 05,2 meters (480,1) ft, ) with a breadth 
of 29. 20 meters {B0.il ft. ) and a shallow 
draught of 8. 05 meters (25.8 ft.). 
From their respective spoon-shaped 
bows — better to mount and crush ice 
several meters thick — rise their fat, 
7-story suiHjrslnicturea, Below the 
waterline, a cutting wedge of special 
high-tensile steel 2 in, thick can be 
d ri ven forward with a force of S00 
metric tons (WiO.OOO islands), f’nevi- 







Marking scveraJ advance* In design 
and propulsion. Wartsila Marine's 
Otm undergoes Baltic trials. A computer 
concroNed dlestl-elecrjlt powerpFant 
i nsra niJy adjusts propel ler output for 
changing ice and sea conditSpni- 
Fiberoptic .switches change rpm or 
trim from Futuristic bridge wings. 

Soviet icebreakers Taymyr and 
Arkiika J below left ( rely on nudear power 
and immense FhiH form to break fce 
for long distances. Hau Nng freight 
between widely separated Arct ic 
outposts | below right J Js the goaf. 






Si4Te-ai-(he<af( dieiel- 
electrk powerplant*— sum* 

FPlylng on superconducting 
materials — may find use In 
Warulla't future Icebreakers. An 
ARCO LMG carrier jtop right) li 
envisioned. as well Ai a cargo- hauling 
lee train. 



ous Soviet icebreakers drew 11 me- 
ters, making it impossible for them to 
work in the shallow water estuaries 
like the Jenseei River, Taymyr and 
Vaygach will sail these rivers with 
considerable ease. 

Aboard each vessel, one pressur- 
ized waLer nuclear reactor turns 
water into steam that runs two Sovi- 
et-built turbines. The turbines are 
connected to a Siemens main genera- 
tor. The reactor also powers two aux- 
iliary turbogenerators, two smaller 
steam generators, and three evapora- 
tors far fresh -w ater production* along 
with a condenser to recycle the steam - 
generating plants. Shafted lu the en- 
gines are three giant fixed-pilch 
stainJes^steel propellers: Each pro- 
ps Her stand sO meters (16 ft.) high and 
weighs more than 30 metric tons. The 
engines that will turn these massive 
screws through thick Arctic ice devel- 
op a total of 50,000 shaft-horsepo wer. 

Taymyr and Vaygach have been 
designed with spacious crew accom- 
modations. Russian crews are often 
away from home for protracted peri- 
ods. With accommodations for 138 
persons, many features have been in- 
corporated into the Soviet ships to 
make shipboard life more comfort- 
ably Living spaces on the new* Rus- 
sian nuclear ships are also above the 
main deck to minimise vibration and 
noise. A swimming pool, fitness cen- 
ter, mavje theater, library! photo lab, 
sauna and space for leisure activities 
have all been incorporated into the de- 
sign. A room to grow fresh garden 
vegetables has even been added, 

+ * Taymyr was our fifth nucltiar- 
powered icebreaker, Vaygach is the 
sixth,” says Leonid Danilov, Sudoim- 



ports chief supervisor on the nuclear 
icebreaker project. 

The Soviets are committed to nu- 
clear icebreaking, Danilov explains, 
because of the great distances in the 
Soviet Arctic. ,l If you look on a map of 
the northern part of the Soviet Union, 
you will see it’s very far from industri- 
al centers. Today, the northern area 
is very important. There are oil and 
gas fields and precious metals. These 
raw materials have to be transported 



in whore people can process them. An 
atomic-powered icebreaker ran work 
continuously for three years. Of 
course, it needs normal supplies like 
food and waiter, and the crew changes 
every four months. Rut a convention- 
ally powered icebreaker with a full 
amount of bunker oilcan work only 30 
days before it needs refueling. Every- 
one in the shipping company is pulling 
out their hair how to gel fuel to the 
ships," Danilov laughs, 

Finnish perspective 

The Finnish National Board of 
Navigation prefers diesel-eiectric 
icebreakers. CapL. Raimi? Rintala, 
commander of Finland's newest 
icebreaker, Kantio, explains: “We 
don't want nuclear strips on narrow 
and shallow archipelagoes from the 

standpoint of safety, and we don't 
need big a vessel compared to the 
Russians, who have long distances to 
navigate. We have the technology to 
build them, but we operate smaller 
vessels in these dangerous waters. N 



Icebreakers Save The Whales 

P OJNT SARROW, AK — The world 
v 



was watching when two young Cali- 
fornia gray whales became trapped m sea 
ice last October off ibis remote Alaskan oil 
town. The successes effort to release the 
leviathans — s parked by a fresh globe) 
breeze of environmental awareness 
—also showcased unique icebreaking 
technologies 

The Arch imedean Screw Tractor, oper- 
ated by orl rig supply firm VeCO Interna- 



tional, aroused perhaps the most interest. 
Transported to the rescue site m the belly 
Of an Air FoFceC-50 Galaxy transport, the 
vehicle scampered along on twin-rotating 
4CM1 -long pontoons. 

As the pontoons turned, raised metal In 
a screw-like pattern running the length of 
each dragged the vehicle toward. Used 
on smooth ice of m&dium thickness, rl 
helped keep some channels clear, but 
was sidelined during the final attempt. 



Trapped gray whale comet up tor air. 



VM i Archimedean Screw Tractor. 
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Keeping Finland's 22 pom suit) har- 
bors open, cutting channels through 
the ice, breaking out, convoying and 
towing cargo vessels and tankers is a 
challenge requiring specialized de- 
signs. Friction and resistance against 
the hull present significant problems. 
WartsiLa Marine has found several so- 
lutions. Otsoand if on/io, for instance, 
have a new hull form. 

Kontia is 90 meters (317 ft. ) long x 
24.2 meters (75ft.) wide with a 
draft of 8 meters (25. (5 ft.). Like 
Taymyr and Vaygach, their sloping 
bows are designed to break the ice 
downward. The ship's bottom is 
painted with a special epoxy, called 
Inertia 160. At the waterline, O/so 
and Konlio are surrounded by a 33- 
millimeter- (2-in.-) thick compound 
stainless-steel band. The stainless 
steel not only provides great 
strength, but tijHjxy paint on the rest 
of the hull allows t he s hip to s tip easil y 
through the ice. The hull and stern are 
made of 22-mitli meter-thick steel. 
Specially designed heavy-duty rud- 
ders add to their strength, 

“During Otso's ice traits, we backed 
into an ice ridge at a speed of ID knots 
to prove to the customer it doesn't 
break," Henrik Segercrantz, Wartsi- 
la'a marketing manager, explained. 

"With a normal icebreaker, the 
Inertia 160 wears off first in the wa- 
terline area. By putting on a stain less- 
steel belt, you get a hull that doesn't 
wear. The belt increases the opera- 



tional time bet ween dry-ducking." 

In addition to the hull, bow configu- 
ration and structure, the two new 
Finnish icebreakers feature Wartsi- 
la’s air-bubbling system (WABB). 

Capt. Rintala explains, “Three big 
2000-kilowatt compressors push air 
through 43 holes low on the hull. 
Water comes Up with the air and lu- 
bricates between the ice and hull, re- 
ducing friction." The air-bubbling 
system can also be used to maneuver 
K on tic instead of bow thrusters. 

Ships at work 

Tests under actual conditions with 
this new class of ship have proved the 
effectiveness of Wartsila’s hull de- 
signs and concepts. Otso encountered 
ridges of ice 15 to 20 meters (48 to 64 
ft. ) thick on her first trial. Her very 
first charge penetrated 50 meters 
(1(50 It.) into the ice. Otso slipped back 
off the ice itself without using its en- 
gines. The second charge penetrated 
the thick ice ridge over a distance of 
.110 meters (362 ft. ). 

The new ships are also equipped 
with port and starboard heeling sys- 
tems that create icebreaking forces in 
different parts of the hull In addition, 
two trimming tanks fore and aft 
aboard Otso and Kontio can be filled 
respectively with 552 and 342 tons of 
water. Trimming tanks add to the dy- 
namic systems of the vessels, chang- 
ing the icebreaker's equilibrium. 

(PI caw fttm Jo pqjf JW 



Also in the arsenal: A Sikorsky Sky 
Crane helicopter swinging a 10,500- 
pound concrete and steel ice masher. 
High hopes for a hoverbarge air-cushion 
vehicle — "that could make cubes out of 
fool- thick ice," according to one hopeful 
proponent— wore dashed when the ma- 
chine s rubber skirt deflated on a small 
pressure ridge 

Of course, the Soviet Icebreaking cargo 
Ship Vladimir Ar$&n@v and command ves- 
sel Admiral Makarov did the heavy work 
to free the whales — at one point cresting a 



pressure ridge almost 30 It. high. 

But brains — and heart— as well as 
brawn earned ultimate victory in Unis un- 
usual Fight for life. Eskimos wtlh chain 
saws — "thinking like a whale, " as one Es- 
kimo elder pul it — carved breathing holes 
for Itie animals that led (hem away from 
shoals. And a couple of simple bubbler 
devices kept the breathing holes tram 
enisling over in the frigid weather. 

In Ihe end. people saved the whales. 
But some incredible machinery played a 
pari.— 7 TmCote 




SJkonky Sky Crane swings kite action. The successful Admiral Makarov sails toward Barrow 




Hull shape, not brute ramming power , has 
a significant Impact on Icebreaking 
potential. A sloping bow allows the ship to 
ride up on ke. crushing ll under the ship’s 
weight. A (Kibbler system pumps frfnJon- 
redKlng air between hull and k*. 



BUBBLER SYSTEM 
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ELECTRONICS 



A PERFECT 10 



Here's our choice of the most innovative, 
trendsetting electronics products for 1989. 

BY STEPHEN A. BOOTH, Electronics Editor 



W HEREVER ELECTRONICS products make their 
dcbuL- — sit Lrade fairs i ti Chicago, Las Vegas and 
Tokyo — PM's electronics alaff is always on hand, 
searching for the ilenis that stand out among the literally thou- 
sands introduced. As in past years, our criteria for selecting the 
top products favors innovation. The electronics item either is the 
first of its kind, advances the state of the art, or provides a mean- 
ingful service to the customer. Among the current crop of prod - 
ucts, the only first of its kind is Canon’s RC-25II still video camera. 
Our nine other selections represent enhancements of esisling 
product technology. Their manufacturers have incorporated new 
features that extend the products' usefulness. IM 




No More Rain Checks 




Visit A Nightclub — Or Cathedral 
— From Your Living Room 



Digital magic It a fining description for Toshiba % Xfi- 1 DOO audio 'Video- integrated amplifier 
| SMt]. On the outside, Jr looks like a conventional } ZS-warti-per-cf hannei integrated amp 
that rets you control IS audio or video |CD. radio, VCRs and so on), Inside, the X8- 

1000 $ digital processor can re-create the acoustics of eight locations — Including concert 
hall, stadium and theatrical Dolby Suround— when a pair of rear speakers Is added. 



Sony ts well known for ingenuity and 
performance In electronics products. The 
company also earns Its reputation for 
designing products according to the way 
people use them. The CCD-SP7 Handycam 
Sports camcorder [ J IflSOJ proves the point. 
Lightweight,, portable camcorders lend 
themselves to active lifestyles — . and 
outdoor activities often are accompanied 
by rala snow, salt spray and other 
dements harmful to electron lea. Although 
it li not submersible, the Handycam Sports 
shell lets you operate the CCD- £1=7 under 
trying conditions. The Bmm camcorder 
within Is Ideal for recording sports action; 
it couples a 6X power zoom with si* shutter 
speeds, up to of a second. 




Walking Dictionary 

Franklin Computer has improved its 
Language Master Dictionary and 
Thesaurus. The hew LM-30OO mode I 
j S3 50) displays 90,000 definitions and 
470,000 fynonyrm r and defines the 
syrwnyTTH at the press of a button 



Everything But The Popcorn 

Most movies made today feature a Dolby Stereo soundtrack, and an 
increasing number of mow it theaters are equipped to reproduce It. 
You can enjoy the spedai sound effects inyour IMngroom too, If 
you route the audio portion of a Dolby encoded videotape 
through a Dolby Surround 5<xnd processor and a hi-fi sys- 
tem equipped with front and rear pairs of speakers. 
Akai s VS-A77U-0 vfdeocawette recorder [ S 779] gets 
you pan of the way there. The VHS HI-FI VCR has a 
Dolby Surround Sound decoder built in — along 
Writh a TQ-watts-per-channel amplifier to power 
the rear |or ambience) speakers, in effect, it s 
three products in one chassb- 
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Move Your Walls By Remote Control 

1/ you ve already got & or hMI VCR, the Audlo^ource SS Two surround 

sound processor | S2£d| will let you Extract the Dolby soundtrack firtum suit- 
ably encoded tapes. What s mote, the S5 Two s built-in 30 watts-per- 
chonneP amp will power the sound effects from a pair of rear -channel 
speaker* The Si Two also Impart; concert half effects for musical 
sources, m eft as CD, andsyrnheaitm Tterw sound from monaural 
sources, You'll adjust the size and acoustics of your hair from 
yoirf easy chair by remote control, 




Poolside Conversation 










What 's the use of a cordless telephone If 
you can t take It out by the pool? Once 
again. Sorry's got the answer In its water- 
resistant SPPSIO Sports Phone | St 99|. It 
can make phone calls through Its Indoor 
base unit from up to lOtKJ ft. away and It 
am m an Intercom too, so you on oil the 
base unit for fresh towels. 



Help! 

Some folks call them 
electronic notebooks, 
but Psion prefers to call 
Its Organiser ll|S2£Q} a 
1 1 restyle -compatible 
computer, With 3? kilo- 
bytes of memory on a 9- 
voli battery, you can cany a 
desk full of facts and figures 
In your pocket- 



Forget The Film 

Canon'! RC-3 W St ■ Video Camera 
[ 5600 1 is the first Aimless electronic camera 
for consumer u« in place of fitm, the RO 
250 records 50 images on a 2-fri. magnetic 
dUik, and projects them on your TV screen. 
The cflsk Is reusable: You can erase the 
photos you don't wfeh to keep, and record 
new ones on the empty f ramei. 



Safe And Sound 

You can protect your car from 
unscheduled joy rides with 
Sarmjl s Supernova A-l security 
system | $2 50 j. Once armed by 
remote Witrof wfth Its small 
keychain transmitter, the 
Supernova A-1 monitors up to 
ID alarm triggers. Including four 
doors, trunk, hood. Ignition, 
stereo, acoustic and 
mutfonfrfrcxk sensors. You can 
even lock and unlock the doors 
by remote control. 



Volkscomputer 

Vcnde* Imemaoonar didn't 
invent the personal computer, 
but its Headstart turbo BSfl-XT 
makes computing more accessible 
to more people. The IBM XT- 
compatible often more than an 
attractive package prke 1 5995. 
including software and 
monochrome monitor The 
& u l It -in Vendex Operating 
Environment also teaches you 
how to uu: the computer. And, 

If you need more than this 
headstart, you can can the 
toll-free PC Coach for 
assistance 
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AUTOMOBILES 



SleHt^BMttauMRMcrgn>etfi*riJc^ln<kjdl^fljM^4h^^M M d W wnlnil T uiiient 
panel, d/lih 3B00 Vt andawitau, It's aimed at up-market buyers, 

I BUILT 
A BUCK 

PM goes on-ltne at Reattavilfe. 



BY MIKE ALLEN. Assistant Auto Editor 
PM Photos byG. Photo 




T HERE ARE 3336 individual 
spot welds holding a Buick 
Reatta body together, a fact 
that acquires a certain im- 
mediacy when ymTve wrestled a 250- 
pound spot welding machine into 
place for a thousand or so of those 
welds yourself. Cars have welds in 
places where most people don't even 
suspect there are places. And for a 
magazine editor who rarely wrestles 
with anything heavier than a dead- 



line, it induced pains in places where I 
never suspected [ had pieces. 

It takes K9 man-hours for the work- 
ers at the Buick Reatta Craft Centre, 
in Lansing, Michigan, to build a 
Reatta, starting with flat rolls of 
sheet steel going in one end of the 
plant, and shiny new cars driving out 
the other end. My assignment? To 
work along the line, following one car 
from beginning to end, and then to 
drive the car for a few days. Would 



GM'h claims of one of the beat QC 
(Quality Control) audits in the Indus- 
try hold up? Or would “my" car drive 
down the road slightly sideways, rat- 
tling and shedding parts. 

Punching In — early 

I T ve been through auto plants before. 
What that usually means is that some- 
one from the public relations staff be- 
comes umbilically attached, leads the 
visitor through the nicer sections of 




Ecfttor AScn Attaching WIN number plate Is raw floor part 



flwttasrfdeAGW several times during ALittnWy. 
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the plant while giving vague answers 
to questions, and then takes him 
somewhere nice for lunch. But on this 
early ffi am) morning the PR staff is 
still in bed, and lunch is anybody's 
guess. Bob Thomas, the KeaLLa proj- 
ect manager, has a lot of confidence in 
his workers, or I'd never have the 
chance to do this. 

We start out in the body shop 
where little pieces of sheet steel arc 
placed in fixtures and welded togeth- 



er into bigger pieces of steel. 1 begin 
with a round of introductions, and an 
immediate opportunity to begin re- 
freshing my welding skills. These big 
spot welding machines are heavy, anti 
even though they're counterbalanced 
with cables and pulleys, there's a lot 
of effort involved in muscling the 
welding tips into place. Hold the tips 
at just the right spot, and press a 
trigger Lo clamp the tips together. 
Squeeze another trigger, and a tnas- 



Although a few of the Heatta's welds are 
done Ay robot. Editor Allen got ample op- 
portunity to refresh hb welding sJtlllj while 
following hfe car down the line. 



si vc jolt of electricity passes between 
the tips, heating the metal between 
them cherry red and occasionally 
throwing sparks 3(1 ft. Then do it 
again, and try not Ui flinch, 

Reatla production is fewer than 50 
cars per day, which moans there's 




Roof portal u herd up t>y vuctlon until lowtft^ intopiace- 
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plenty of time to do a good job. [ can't 
imagine maintaining the 50-car- per- 
hour{or faster) juice of mosL other car 
assembly lines. 

By mid- morning break, the skele- 
ton of my ReaLta has reached Lhe 
point where it's too heavy for even 
two men to carry around . At t his 
point, the barely recognizable floor 
pan is lifted onto an AGV, an Auto- 
matically Guided Vehicle that follows 
wires set into the concrete floor of the 
shop. Under computer cooLroi, these 
mobile robots carry the vehicle 
through the body shop unattended, on 
through station after station, and ulti- 
mately to the piiint shop. 

Well, at least most of the time. As I 
watch an AGV move nut of the robotic 
welding station, another empty AGV 
silently glides across the floor and 
gently collides with it, Both robots sit 
mutely until someone notices them. 



“I hate these things," says my 
welding teammate, putting down his 
hammer and punching something into 
a nearby keyboard. The interloper 
slinks off, and my Reatta moves on. 
Bob Thomas commented on this alter- 
cation later. “Somebody talked me 
into putting in those AG Vs when we 
set up this plant. It seemed like a good 
idea at the time, because it main- 
tained a lot of flexibility, especially in 
the body shop where there are a lot of 
parallel operations going on. We could 
route cars to different stations de- 
pending on lots of different things. 
But we've had a lot of downtime, and 
they've been a tad investment,” 
AGVs and a few robots are among 
the few signs of the '90s in the Reatta 
plant. In spite of the high quality of 
in-house stampings, metal finishers 
use the traditional tools of the trade 
— pick hammers, spoons and files — to 
smooth out irregularities before the 
paint shop, I spent some time relearn- 
ing the metal-finishing skills l ac- 



quired years ago repairing my own 
race cars. Fortunately, new RealUfi 
need less work than my old Porsche*. 

Those high-quality stampings are 
made in a facility (on the grounds) 
that can change dies (from fenders to 
door skins) in about 3 minutes, as op- 
posed to Lhe traditional three weeks, 

Lunch 

Lunch is certainly not the usual PR 
cloth- napkin affair, but instead con- 
sists of two beef-ami -napalm burnt os 
purchased from the back ofa pickup in 
the parking lot. There’s no bell, no 
sudden cessation of activity, but the 
shop just gradually gets quieter for 
about an hour or so. 1 do manage to 
avoid several pinochle games, instead 
using the time to talk to some of the 
guys about building cars. 

“This plant used to be a drop forge 
plant,” says one veteran, H ] spent 15 



years here making axles and differen- 
tials, And when GM started changing 
to front- wheel-drive, there were a lot 
of guys out of work.” GM had closed 
the plant with no plans to reopen. 

But when Bulck needed a facility 
for a low -volume assembly operation, 
they made the UAW an offer. They 
needed a base of experienced, skilled 
workers, and that was available in the 
Lansing area. Rut the old-fashioned 
Hat fie Ids -and- Me Coys adversarial 
relationship between the union and 
management had to change. Quality 
control and productivity standards 
had to improve, because the up-mar- 
ket Reatta was going to sell for 
$25,000 — plus. It was a 2- way street 
— Ruick was prepared to give the 
workers a considerable hand in the 
day-to-day operation of the plant. 

Back to work 

After lunch 1 follow the car into the 
paint shop. There’s a unique arrange- 
ment between GM and PPG — the 



paint shop is operated as a concession , 
and the paint isn't paid for until it’s on 
the car and accepted. PPG employs 
the workers. 

The actual painting operation is ro- 
boticized, and the cars disappear into 
a dark tunnel for the spraying. The ar- 
rangement works, because Reatta* 
have the best production paint job in 
my experience, completely devoid of 
the orange peel that seems to bean In- 
dustry standard of lute . 

The next morning sees my Reatta 
astride another, better-behaved 
AGV, headed for assembly. It’s a hec- 
tic morning, installing the wiring, hy- 
draulic lines, interior and instrument 
panel. No robots here, just people 
who seem to be able to work quickly 
and efficiently, talk about cars in gen- 
eral, what it’s like to work in the 
Reatta plant, and baseball — all while 
lying on their back* anil connecting 
things over their heads. 

Their are two watershed points 
along the line. Installing the engine 
(from under the car) is done by a 2- 
man team. And to watch them, you’d 
swear they were communicating Lele- 
pat Ideally, because there’s no wasted 
movement, or talk of any sort. 

A few hours later, there’s the big 
benchmark — starting up the new car 
and driving itoffthe line. Will it start? 
Will it make gruesome noises? Will 
Bob Thomas and fOO UAW members 
tar and feather me and send me back 
to New York? 

But Lhe first twist of Lhe key brings 
the engine to life. I experience an al- 
ma*! uncontrollable desire to floor the 
throttle and hum rubber all the way 
to the street. Fortunately for my job 
security, Lhere's a pit full of alignment 
gear and several hour* of final detail- 
ing before my Reatta roll* out. 

Driving 

There are several weeks of paper- 
work and inspections before my 
Reatta is delivered to PM’s Manhat- 
tan offices, and I spend a good portion 
of it thinking up trips to take and call- 
ing lady friends to offer them a ride. 
My Reatta arrives in perfect condi- 
tion, goes down the road straight, 
doesn’t rattle or shed any parts. 

Thanks to Buick and the Reatta 
Craft Centre for a job well done. They 
spell it Centre because they want 
everyone to know that it’s not just 
another car factory, but someplace 
where the people who build the cars 
are important. 

Bob Thomas refers to them as the 
people who acLuaOy add value to the 
car as they work on it, as opposed to 
management types. Judging by the 
results, it’s a philosophy that 
works. M 




At last I Allen drives It* nearly complete Reatta oft the end o# tne atsonuy floe. 
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A workshop guide to choosing 
and using router bits* 

BY JOSEPH TRUJNt 
Shop And Tools Editor 
PM Photos by Brian Kosoff 



^ There^ no 

question about it. 

The router is a .su- 
perversatile, indis- 
pensable power tool ami 
is standard equipment in 
most woodworking 1 shops. 
However, without a bit* a 
router is like a Porsche with - 
out an engine — nice to have, 
but not much {rood. 

In last month's issue, we 
showed how to get the most from 
your router. Here, u r e present a close up 
look at the various bits that make the 
router such a versatile, musl-own power 
tool. Router hits are available in hun- 
dreds of sizes ami styles for shaping, 
trimming and carving wood and plastics. 
A vast nuyority of do-it-yourselfers own a 
router with a Vi -in. -capacity chuck. 
Therefore, router bits w ith Win. -ilia, 
shanks arc the most common. Note, how- 
ever* that we also show’ bits with Vi - in. 
shanks that fit larger, more powerful 
routers. 

Router bits are made from four basic 





R *«Tri 

“ — 




steel (HSS), carbide-tipped or solid 
carbide. Stamped steel bits are rela- 
tively new and the least expensive. 

Made from flat steel, the bits are 
stamped, rolled to shape and then 
hardened. 

Bits made of HSS are popular 
because they are available in a . ■v 
wide variety of shapes and ' 

sizes, relatively inexpensive \ 

and can be hand-sharpened 

the shop with an aluminum ^ 

stone. Superdurable tungsten car-^^BfS^W^ 
bide-tipped bits are more expensive g 

than HSS bits, but they hold a sharp " 

cutting edge many times longer. 

(Some sources say up to 20 times long- 
er than HSS, ) Once they do become 
dull, however, car bide- tipped bits 
must be professionally sharpe ned. 

Solid carbide bits are used primari Bask bit styles 
)y to cut and trim plastic laminates. Router bits come in 



after each pass. The W-in. -shank, car- 
bide-tipped bit shown cuts a %-in.- 
wide rabbet. A ball-bearing pilot con- 
trols the width of the cut. It's $19 from 
Zac Products, 34 Renwick St., New 
York, NY 10013. 

2. Half-round hit— This bit lets you 
rout a half-round shape in the edge of 
a board in a single pass. The carbide- 
tipped bit haa two flutes that cut a 
in.-dia. bullnose. Use it to shape the 
edges of drawer sides, tabletops and 
to form decorative half-round mold- 
ing. Rout stock thicker than 'A in. to 
create a half-round with bead detail. 
Since the bit has no pilot, use a 
straightedge to guide the router. The 
'/<-in. radius bit shown coats $59 from 
Zac Products, 34 Renwick St. r New 
York, NY 10013. 

3. V -groove bit — Milled entirely from 
solid carbide, this bit cuts V-shaped 
grooves in wood and plastics. The tt- 
in. -wide cutting head is ground to a 
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9(F angle. Use it tcj create decorative 
accents on furniture and mi [[work. 
It's also an excellent bit, for routing 
signs, It costs about $ 1 9 at hardware 
Slones, It 'a also offered in ] /t, %, % and 
in, ciia. Contact Freud, ill# Feld 
A vc,. High Point, NC 27264, 

4, Straight bits — Nearly every rout- 
er-hit collection starts with a few 
straight bits. Shown here are the 
three most valuable sizes: '/j, Kami Y* 
in. ditt. These simple bits are used to 
cut dadoes, grooves, rabbets and for 
certain edge-jointing operations. 
Each bit has two carhide- tipped flutes 
for smooth, fast cutting. The bits 
shown cost: $9 (Vi in,), $12 (Kin. land 
$13 (Yi in.h Contact Zac Products, 3d 
Ren wick St. , New York, NY 10013. 

G, Hovcfail bits — With one of these 
bits, you can rout, precise- fitting 
dovetail joints that livid traditional, 
hand-cut dovetails. Dovetail router 
bits are most often used in conjunc- 



tion with a dovetail jig or template. 
You can also rout dovetail-shaped 
slots, to form a sliding dovetail joint, 
by a imply guid in g t h e router against a 
straightedge. Note that dovetail 
joints are cut full-depth in a single 
pass. Both the bits shown cut K-in.- 
wide dovetails with IT sides. The K- 
in.-dia, shank bit ($16.60) is carbide- 
tipped. The other bit has a K-in.-dia. 
shank and is made of solid carbide 
($14,301. Contact Freud, 21* Feld 
Ave., High Point, NC 27264. 

H. Double end V-groavo bit — Get 
tw o bits for the price of one wiLh Ver- 
mont-Ameri can's versatile double- 
ended V-groove bit ($4.60), Made of 
high-speed steel, it has two cutting 
points One end is ground to 45*; the 
other to 60°, Use it to rout signs, 
for freehand carving anti to form 
simulated V -groove paneling. Con- 
tact Vermont- American, Box 340, 
Lincoln Lon, N C 28003. 

7. Laminate trimmers — Anyone 
working with plastic laminate needs a 
laminate- trim naing bit. Shown here 
are two popular laminate trimmers 
from Bosch. Both bits are carbide- 
tipped with ball-bearing pilots. The 
lull, narrow bit on the right is a K-iti, 
flush- trimming bit ($14.20). Use it to 



trim overhanging laminate flush with 
the perpendicular surface. The bit on 
the left is a bevel trimmer ($1 1.65). 
Note that its flutes are ground to a 1 0" 
angle, Use a bevel trimmer after a 
flush- trimming bit to Level the 
edge where two laminates meet 
sit 00*. Contact Bosch, 100 
Bosch Blvd., Rmiler Bit Dept., 
New Bern, NC 23662. 

8. Mortising bit — Looking somewhat 
like a straight bit (No. 4), this K-iti.- 
dia, bit is designed primarily for rout- 
ing hinge mortises. A deep slot be- 
tween the two carbide-tipped flutes 
promotes fast cutting with excellent 
chip removal. This makes it especially 
effective when routing resinous, 

E ummy woods. It's $10, Contact 
each, lflO Bosch Blvd., Router Bit 
Dept,, New Bern, NC 2ka62. 

&, Core box bit — This round -nose bit is 
used primarily for routing flutes in 
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columns, doors and period moldings. 
It can also be used to carve signs. To 
convert, it to a to ve hit. attach an edge 
guide Loth? router's base so that only 
half of the bit's profile is exposed. The 
hit features a V4-in+-wUte t carbide- 
tipped head and cost* $15.60, Contact 
Vermoqt-Amcriran, Ron 340, Lin- 
coln ton, NC 28093; 
lib Panel pilot hit— This unusual look- 
ing tool ia a cross between a router bit 
arid a drill bit, ft feature# a adf-drilb 
i Tig point, solid pilot and spiral cutting 
flute. Made of high-speed steel,, the 
bit will bore through wallboard, ply- 
wood, chipboard, insulation sheath- 
ing and thin aluminum. Then, ad- 
vance the muter to raut out an area. 
The boring and routing is all done in a 
single operation. Use it to cut door + 
window and vent openings. It's avail- 
able at hardware stores for about $6. 
Contact Vermont- American, Box 
340, Lincolnton, NC 2B093. 

11- Chamfer bil — 1 There are several 
ways to chamfer an edge, but none is 
quicker or more accurate than using a 
router. The Freud chamfer bit shown 
has two large h carbide- lipped cutting 
edges that are ground to 45 c . A ball- 
bearing pilot controls Lhe hit. The 
chamfer stee can be adjusted by rais- 
ing nr lowering the bit. The bit show n 
costs, about $30 + Contact Freud, 21H 
Feld Ave.. High Point, NC 27264. 

12. Stamped steel bits — Economical 
Dura-Sharp router bits are stamped 
and roiled from heat-treated, high- 
speed aieoL They're available in 23 
different sizes and styles and are sold 
individually or in 5-piece and 15-piece 
sets. The bits shown are lion an ogee, 
heading and V- groove. However, the 
major reason Dura-Sharp bits are 
popular is t heir cost: about half an 
much as conventional HSS bits. The 
bits range from $1,50 to $5 65 each. 
The 1 5-pieee set costs about $35. Con- 



tact The Credo Co., 2765 National 
Wav. Woodbum, OR 97071. 

13. Jkiur frame and panel bits — Any- 
one Vl ith a *4- in, router can now mill 
t rati it io Eial frame -a nd -ra i sed - pa n e 1 
cabinet doors easily. The bits shown 
are for use rmly with the router 
mounted in a router table. They in- 
clude a cove-style raised pane! cutter 
and a halb bearing piloted coping and 
sticking cutter. Both are carbide 
tipped. The coping and sticking cut- 
ters are sold in a pair — the one shown 
and one identical, but inverted cutter 
— for $85. The cove-style raised panel 
bit costs $70. Contact Zac Products p 
34 Ren wick St., New York, NY 
10013. 

14. Keyhole slot bit — Use this unique 
HSS bit ($6.35) to cut keyhole slots in 
the back of picture and mirror frames, 
small cabinets, and other wall-hung 
item h. Lower the bit into the work In 
borea%-im-dia. entry hole. Then, ad- 
vance the router to mill a recessed 
slot. The finished keyhole will slide 
over and kick onto the head of a screw 
or nail Contact Vermont- American, 
Box 340, Lincolnton, NC 28083. 

15. Flush-trimming hit— Similar lu a 
ball-bearing piloted flush-trim bit, 
this solid carbide bit is used to trim 
plastic lain in ales flush, Thn hit fea- 
tures a solid pilot and a &4n,4ong cut- 
ting edge. This style biu$9) will cut in 
tighter spots than ball-bearing pilot- 
ed bits. Contact Freud, 218 Feld Ave. „ 
High Point, NC 27264. 

16. Cove hit— For shaping decorative 
edges and milling moldings, the cove 
bit is a standard p must-own bit. Cove 
hits come in a wide variety of sizes and 
styles. The HSS bit shown has a solid 
pilot and two flutes that cut a Mi-in. - 
rad, cove. It costs about $9. Contact 
Roach, 100 Bosch Blvd. r Router Bit 
Dept>, New Rem, NC 28562. 

17. Router bit kit— Here's a great gift 



for any woodworker — including your- 
self. Freud offers this valuable 15- 
pieee router bit set that contains the 
most commonly used bits. The set in- 
dudes a V;-, ■/*- and 14 -in* straight hit. 
round-nose, V -groove, dovetail r pan- 
el pilot, bevel trimming, cove, rabbet* 
mg. rounding over. Unman ogee* 
chamfer and two flush -trimming bits. 
Six of the bite have ball- hearing pi 
lots. All the bits have L /i-in. shanks 
and are either solid carbide or carbide 
tipped. They come in a handsome 
wooden storage case. The set costs 
about $276. That's less than $18 per 
bit. For details, contact Freud, 218 
Feld Ave. , High Point, NC 27264 . 

13. Multiform hit— Convert your 
router into a production molding ma- 
chine with this unique bit. Called the 
Multiform bit., it's designed to pro- 
duce standard moldings. In fact* with 
this one hit you can make 3ft different 
moldings. Twelve of the moldings are 
made in a single pass. The remaining 
27 molding shajjes are formed in two 
passes over the bit. Custom-shaped 
moldings can also be cut. The bit has a 
Fis-in. shank and measures 4 r /j in. 
long. Use it in a router table only. 
Priced at Sftft, this hit is for serious 
wood worker Contact Freud, 218 
Fdd Ave*, High Point, NC2T2IH* 

19. Arbor si hank lift kit — Here's an 
economical way to start, or add to, a 
router bit collection. This set includes 
five carbide-Lipped cutters and a bail- 
bearing piloted arbor. The %-in. ar- 
bor comes with two bearings, washer 
and locknut. Simply slide one cutter 
and a bearing onto the arbor and 
tighten the locknut. The cutters in- 
cluded are: ‘.4- and ‘/i-tii. rounding 
over, cove, Roman ogee and rabbet- 
ing. They come in a plastic case and 
sell for $73. That's $14.60 per bit. 
Contact Vermont- American. Box 
340, Lincoln ton, MC 28093. m 
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1 Typical common rafter corutru^Ifin and 
rrol ogy. Small triangle is drafting con- 
vention that Indicates root pitch. 



2 One side af Square s body has tables for 
cutting all types of roof rafters. First line 
gives length of comvntin rafters. 



J To fl nd rafter length fgr an &- pitch roof, 
look under S-in. mark and find T 4.42 — dec! 
mal Is assumed. Multiply E| by rafter run. 



TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO. 
Contributing Editor 

M ANY people feel comfortable 
using a framing square for such 
tasks as laying out stud locations in a 
partition wall or marking off joist 
posi liona o n a bac ky ard dec k , But con- 
fusion invariably sets in when inexpe- 
rienced people use a framing square 
for calculating the proper length and 
cut lines of roof rafters. This job isn’t 
as difficult as it seems, especially 
when you consider that just about all 
the information you need is stamped 
right on the square itself. 

The methods shown here are for 
measuring common rafters. They are 
the must straight forward member. 1 ! of 
the rafter family ami are, by far, the 
most often user I . They appear in sim- 
ple gable roofs as well as typical shed 
roofs, and as such represent the type 
of work you are must likely to tackle 
— namely small outbuildings or sim- 
ple house additions. 

The framing square consists of two 
blades called the body and the tongue. 



The body is the wider and longer 
blade, usually measuring 2 x 24 in. 
The tongue is smaller, usually 114 in. 
wide x 16 in. long, Ky aligning the 
body and tongue — in certain specific 
ways — alung the same board edge, all 
the cuts required for your rafters can 
be easily and accurately determined. 

The whole layout system is based 
on the pitch of the roof you "want to 
build. Photo 1 shows a triangle which 
is a drafting convention for indicating 
roof pitch. (The drawing also shows 
basic roof framing terminology.) The 
roof pitch is nothing more than the 
slope of your roof expressed as the 
relationship between the number of 
inches of rise — in this case it's 8 in. 
— and Lhe number of i nches of run 
— which is 12 in. 

With your rise figure in hand, next 



determine the run of the roof. In the 
ease oft he typical gable roof we show, 
tb e run is <me*ha] f of t he spa n — wh kh 
is the distance between the outside 
edge of Lhe front and back wall plates. 

Once the run is calculated, consult 
the top lino of the framing tables on 
yottr square. This will reveal the 
length of your common rafter per foot 
of run. in other words, how long the 
rafters are for every 12 in, of horizon- 
tal run. By multiplying the table fig- 
ure by t he number of feet of run, you 
end up with the length of 1 he raft er. 

Keep in mind that rafter length is 
("ilni luted from the center of the ridge 
board to the outside edge of the wall 
plates. Therefore, it doesn't include 
any allowance fora roof overhang. 
The overhangs— where they occur 
—are figured separately and their 
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size phmi If I be indicated on the plans. 
Be sure to mark off any overhang you 
desire before cutting the rafters. 

Once you are satisfied with your 
layout, cut your first rafter, then use 



cr: 




4 To eit ahllih plumb cot at top of rafter, 
align fl-in, mark on tongue and 1 2 -in mark 
on body with lame edge of tzftwt board. 




7 To mark raft er length,, measure top edge 
of board st an I n g at plumb 1 1 rvt, not c u c line. 
Mark edge at proper length. 



it as it template for marking others. 
It's a good idea to begin by cutting 
only one other rafter and then test fit- 
ting it and the template rafter in 
place. Just tack nail them to the wall 




5 Hold Hjuare securely and mark plumb 
cut along edge of square. Mark Indicates 
center line of rl dge board, nor Cut line. 




A To mark second plumb line 3t bottom of 
rafter, move the square to the length mark 
and align tongue and body as before. 



plates and slide a scrap piece of 2x6 
stock betw een their top ends to act as 
a ridge. If the bird’s mouth and ridge 
joints are straight and tight, you can 
cut more raft ers wit h con fid ence . m 




4 To establish 3Ctu*l cut 1 In# ai rafter top. 
deduct one- half of ridge thickness — here 
I I s % In — and mark parallel Mne, 




G To mark bird's mouth* hold square per- 
pendicular to plumb line and where length 
of cutout equalt width of wall plate. 



IMEW TOOL 

Power 

Ratchet 




Cordless ratchet comes with plug-ln charg- 
ing base th?t mn b# waff mounted or set on 
workbench. Recharging takes 1 2 noun. 



J UST w hen you thought you'd seen 
all the blest tools, someone sur- 
prises you. At the most recent Na- 
tional Hardware Show t Black & 
Decker introduced the Pow er Rat- 
chet— a cordless, battery-powered 
ratchet wrench. 

It's driven by a 3-cell. 3, 6- volt bat- 
tery that's housed in the handle. 
Simply depress the qN/dPf button to 
activate the '4-in, drive head. A 
switch on the back of the drive head 
selects forward or reverse rotation. 
Unlike a manual wTench f the head can 
he rotated iW and locked at the most 
advantageous position. For final 
tightening, or to loosen stubborn nuts 
and bulls, slide the switch Lo the OFF 
position and use the tool as a manual 
wrench. 

Power Ratchet operates at i 1& rpm 
and recharges in about 12 hours. It 
comes in a molded plastic carrying 
case complete with six sockets (‘A in. 
to M; in.), a 3-in. -long extension bar, 
two socket storage racks, and a w r ail- 
mountable* plug-in charger. Optional 
accessories include metric sockets, 
hes socket bits and screwdriver bits 
far Tar x, slotted and Phillips fasten- 



ers, The Power Ratchet kit (model 
No. 9050-02) costs about $70 at hard- 
ware stores anrl home centers, 

For details, contact Black & Deck- 
er, Box 600, Hampstead, MD 
21074 .— Joseph Truini 




Touch of a button spins off nuts qukkly. Pow- 
er Hatchet is useful in tight spots where 
there's little room to swing the handle. 
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MOUNTING 

PLATE 



HOW IT WORKS 



COVES 

SECURING 

CUP 



MfflCUPY 

Switch 



ADJUSTMENT 

BY THOMAS KLENCK, Associate Bdrtor mechanism 
PM j i lustrations fay George Rerseck 



TEMPERATURE ■ 
SETTING INDICATOR 



E VER since man moved into the 
colder climates* access to heat has 
been of prime concern. Once the quest 
for fire had been cnn- 
quered, it unly re- jm 
mained to throw a jfl 
few more lops on jfl 
when the tempera- M 
lure dropped, Il j s 
easy to know when 
this happens — we 
.start shivering. As 
technology devel- 
oped, it didn't cake 
long before some mt 
frustrated fire stoker 
began to wonder wheth- 
er a device external to our 
bodies could sense the 
change in temperature for 
us — and do something about it. 

That device, of course, is the 
thermostat. And, its simplicity and 
reliability have made it one of Lhe 
most taken- for-granted components 
in a domestic heating system. With- 
out it* you'd have tea manually shut the 
furnace off or turn it on “when the rrjnm 
became too hot or too cold. 



TERMINALS 



BIMETAL 

COIL 



HEAT 

ANT1CIWOR 



ROOM 

THERMOMETER 



different rates of expansion. Bonding 
together two strips that have differ- 
ent rates of expansion produces 
w hat's known as a bimetal strip. This 
composite atrip will bend as the tem- 
perature changes due to the fact that 
one face reacts to the change in tem- 
perature more dramatically than the 
other. Most thermostats use a bimetal 
coil to sense temperature changes. 



A thermostat performs two distinct 
functions. First. iL reacts to changes 
in ambient temperature, and second, 
it sends a message to your furnace 
when certain conditions are met. An 
example of a temperature-sensing de- 
vice is an ordinary mercury thermom- 
eter. It signals a change in tempera- 
ture when the mercury in the gla^s 
tube expands ur contracts. 

Solid met alp also expand when 
heated. And, different metals have 



OPEN 

POSITION 



OPEN 

POSITION 



MOVABLE CONTACT 



BIMETAL 



ADJUSTMENT 
PIVOT POST 



CLOSED 

POUTION 



CLOSED 

POSTON 



When furnace Li off, mercury U away from 
wires keeping circuit open ftop|. Aa tenv 
perature drops, bimetal bends and mercury 
nomoverwIrntOCDnnfct dTCull (b0ff 0fri |_ 



Twa different meLaU |A and i| can be the 
same size at one temperature (above) and 
different when heated f below). Bonded to- 
gether [right l* bimetal bends when beared. 



Blmecar coll com/ois magnet position In rela- 
tion to cantipa points. As cdN bench toward 
contacts. The magnet draws the movable 

contact up La clC&e the circuit [bottoenj. 
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Once you have a reliable mechanical 
device that reacts tu temperature, the 
next problem is to geL it Lo turn the 
heat on and off. Most domestic heat- 
ing systems are activated by an elec- 
tric switch that starts the furnace and 
supplies any other necessary compo- 
nents with 120- volt house current. 
The thermostat's job to throw the 
furnace switch. The U±sk is accom- 
plished by equipping the furnace with 
a special type of switch called a relay* 
A relay is simply a switch that can be 
electrically controlled by another 
switch. The thermostat contains a 
bw- voltage switch that, when closed, 
energizes the relay which then sends 
current to the beating system. 

The most common switch mecha- 
nism in home thermostats is a mercu- 
ry switch. A small head of mercury is 
encapsulated in a glass vial along with 



the ends of the two low- voltage wires 
Lhat must be connected to close the 
circuit. The glass vial is mounted on 
the end of the bimetal coil. When the 
furnace is on and Lhe room temp era- 
lure rises, the coil unbends and the 
vial tilts back. The mercury flows 
away from the wires and the circuit is 
broken. When the temperature drops 
the coil tightens. The mercury flows 
toward the wires, completes the cir- 
cuit and the furnace is activated. 

An additional type of hi metal -act i- 
vuLcd switch features contact points 
to control the current flow. This type 
of switch has a magnet mounted on 
the bimetal coil. While the room tem- 
perature is warm enough, the magnet 
remains away from the contacts. As 
the temperature lowers, the bimetal 
enj] moves lhe magnet to a position 
where it can draw the bnttum contact 



point up to the fixed contact anil com- 
plete the circuit. 

Another mechmusn a often found on 
thermostats is a heat anticipator. This 
device heats the bimetal coil so that 
the furnace will be shut off slightly 
earlier than is indicated on the dial 
setting. In this way, any heat still be- 
ing delivered from lhe furnace after 
it's shut off will bring the room tem- 
po rat lire to the desired level- Heat 
anticipators operate on the principle 
that heat is generated when there is 
resistance to electrical flow. Thermo- 
stats with fixed heat anticipators use 
an appropriately sized resistive heat- 
er to create enough heat to turn the 
furnace off slightly before the desired 
room temperature is reached. Some 
models feature a variable heat antid 
palor for fine tuning the point at 
which lhe furnace Lum.s off. W 



PRODUCT REVI EW 

Diamond-Plate Knife Sharpener 



F or the average 

homeowner, keeping 
kitchen knives sharp is a next 
to impossible task, mostly 
because hand sharpening 
takes practice, patience and 
a certain amount of skill. 
However, now there's an 
electric sharpener that pro- 
vides a foolproof way Lo 
sharpen knives like a pm. 

The sharpener, called 
Chefs Choice (model No. 
1 00) p features a 3-stage 
sharpening system that uti- 
lizes diamond -abrasive discs. 
The first stage is a lUO-grit 
disc Lhat grinds the edge Lo a 
40° angle. Stage two, a fine 
2&0-grit disc sharpens the 
edge to a 45° angle. Finally, 



stage three, a superfine GQfl- 
gril diamond disc, set at 50% 
hones a razor's edge on the 
knife. Depending on the con- 
dition of the knife, three to 
six passes through each slot 
are required. 

To ensure that the knife 
maintains Lhe correct angle 
throughout the process, 
magnetic plates in the slots 
hold Lhe blade as it's drawn 
ucmsa the diamond discs. 

The Chefs Choice sharp- 
ener casts about $70 at kitch- 
en supply shops and depart- 
ment sLores. Contact 
Edgecraft Corp., 4U7 Meco 
Dr,., Wilmington, DE 19804, 
Hirer-stage knife sharpener has two ilotsper stage for sharpenirtg Or, tall toll-free (800) 342- 
both sides of blade. Unit ha* diamond-abrasive sharpening discs. 3255 . — Rosario Capoiosto 





ffm Stage 11 the presharpenlng slots that 
grind main bevel and will reshape a dam 
aged edge. Dr aw kn If e slowly through slqts. 




Stage two; sharpening slob. Magnet! hold 
knife at the correct angle. Lirt the handle at 
end of stroke to sharpen lhe blade tip. 







Stage three: final honing for a- razor's edge. 
Make a few srow stroke* over disc fol lowed 
by a few fast strokes to polish edge. 



72 



POPULAR MECHANICS* FEBRUARY 39B9 





HOME AND SHOP 



JOURNAL 





HOME AND 
SHOP PROJECT 



GRACES 

A conservator's 
secrets for 
mounting, matting 
and preserving 
valuable artwork 
and precious 
documents. 

TEXT AND PHOTOS 
BY KENN QBERRECHT 

F OR MOST homeowners. 

the value of a framed 
piece of artwork is relative 
and personal, Even when the 
value is only sentimental, If the piece 
is worth displaying in your home it de- 
serves the level of care that will pre- 
serve its colors-! condition and charm 
for a lifetime. Presented here are in- 
structions showing how to mount! 
mat and frame artwork like a profes- 
sional — at a fraction of the cost 
charged by custom framing shops. 
The tools and supplies needed are 
readily available at artist supply 
shops and through many mail-order 
tool companies. 

The greatest enemy of 
artwork on paper — draw- 
ings,. watercolorSp pastels, 
lithographs, poster? and the 
like — is acid which is found in 
wood pulp paper products 
such as standard mat hoard. 

Acid attacks artwork, burn- 
ing highlights and margins, 
turning whiles to brown and 
fading colors Artw ork that 
is framed in an acidic envi- 
ronment, will begin show ing 
damage within one to three 
years. Therefore, anything 
that comes in contact with 
the artwork must be acid- 
free including the mounting 
and matting materials. You 
also should seal wood frames 
with shellac or an acrylic 
sealer. 

In multiple-matted pro- 
jects. you can use standard 
mat board for the outer mat? 



that don't touch the artwork, but be 
su re to seal t he edges of the mat board 
with shellac or spray the entire board 
with an aery lie matte finish. 

Airborne pollutants, moisture, 
mold and fungi can also attack 
artwork. Therefore, the glass must fit 
snugly against the lips of the frame to 
help Beal out these damaging sub- 
stances. The mat board provides the 
necessary airspace between the glass 
and the artwork. Rut for pieces 
framed without a mat board, a special 



The tooliand supplies needed to produce profeis Iona l looking 
tramed artwork Include: A. male utter, B. board C. mat knife D. 
lemon E_ linen tape, F. dust brush. G. spring damps, H. mural 
itralghtedge, I. add neutralized mat board. J. pencil. K. glue. L Com- 
paq. M. kraft paper. N. trotters. Q- Hce-paper hinge*, P. mounting 
kll. G. spun-r^on«jyarES- 



plastic material, called Fra- 
mespace, can be slipped onto 
the edge of the glass to create 
a apace between it and the 
artwork. Seal the back of the 
frame by gluing on a sheet of 
kraft paper. 

To cut profetiSicuiaMook- 
ing beveled mat windows, 
you'll need a mat cutter — es- 
sentially a razor knife with an 
integral handle and bevel 
guide. Mat cutters range in 
price from about $10 to more 
than $50. Some cuUehs come 
with an adjustable straight- 
edge. cutting board and 
damps, 

I fy ou don't want to pay for 
specialized equipment and 
youTl be satisfied with 
straight-cut, unbeveled mat 
windows, you can get by fine 
with an ordinary mat knife, 
metal straightedge and two 
spring damps. You’ll also 
need a large s ponge and a 
piece of Yi-in, plywood for 
me a? u w ork surface. 

Where to begin 

Start by determining the size of the 
mat window. In most cases, the win- 
dow is about W in. smaller than the 
overall image size, thus, leaving Vfe-Lrt. 
overlap on each side. There are m 
hard-and-fast rules regarding the size 
of the window with respect to the size 
of the image. You may wish to crop 
the artwork so that a bonier reveals a 
signature or limited-edition series 
number. These exposed mar- 
gins usually range between 
Vi in. and 1 in. wide, which 
moans that the windows are 
cut I in. to 2 in. larger than 
the image, 

Next, determine the mat 
border widthn This usually 
ranges between 1 in. and 4 in. 
Borders of equal width look 
fine on most pieces of art, di- 
plomas and certificates. 
Low-hanging framed 
artwork often benefits from 
having a bottom border 
slightly wider than the top 
and side borders. Other 
pieces are enhanced by two 
or more mats of different col- 
ors. The onlv reliable rule is 
to do what pfeases you. Keep 
in mind, however, that 
whenever possible, design 
the mat and mounting to fit 
standard-size frames. This 
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way, you'll avoid the extra trouble 
and expense involved in ordering a 
cuptuin-irnade fnmie and glass. 

Once you T ve decided on your de- 
fiign 1 then proceed as shown in Photos 
j through fi. A couple of points to keep 
in mind are: 

■ Since mat cutters are preset at a 



1 Trim mat boar d to site with a knife and 
straightedge herd by spring damps. Cut vi In. 
Pm tfwi Inside frame M*e- 



Also known as Foamcore, it’s sold at 
artist supply shop®. 

■ When conservator* mount artwork 
of value, or potential value, they use 
rice-paper hinge®. B ut a bee rice-pa- 
per hinges art* often hard to find and 
rather difficult to work with, use a 
product called lima- Hinge, Sold at 
frame shops and through some mail- 
order firms, Insta-Hin^e comes with 
three lM^in.-wide x 24-in. -long strips 
of rice paper (impregnated with 
wheat paste and treated with a fungi- 
cide), blotters, spun-nylon squares 
and complete instructions. Each kit 
contains enough materials to mount 
12 items. m 



M Using a compass, scf Ibe layout line* for 
mat window on the tuck of board. Mai bor- 
dersare usually i In. to 4 In. wide. 



7 Moisten knrft paper, run thin- be^d oF glue 
on mt edge of frame, then flip ovtf frame 
and pres down onto paper. 



Mail-Order Suppliers 

Thi* falluwsnK muTorckj' tmny framing 

tools antt'‘flr mite rial*, Ei±ch comjmny offers a th?L K 
ntakg, 

■ UrmilLBtDne. liTf Vose Kurin Hi , TEtrcbflnHljrk, 
NfjKUiiS 

■ [lirk&lirkiffMC 1267 , GalvAurjt. It £ 1401 . 

■ Lflietonsr, 4£44 nnrnmrrcii j Pkwv., Ctevetwnd. 
OH -U12&. 

■ Light Impressions, Bax 14U. llSH Strum*- A vt 1 ., 
ftochosler, N T Y" MftQa. 



5 AttKlirke-paper hinges to top. b%k cor- 
ners of artwork. Moisten hinges, press 
down, then brush again for good adhesion 



B After glue dries, trim oft excess kraft pa- 
per with mat knife and straightedge. Make 
cuts about In. from frame'sedge. 



1 Cut beveled mat windows Hke a pro with 
mat cutter, Hide cutter along a straightedge 
that s aligned with layout lines. 



& Use tissue-covered book to hold art. 
Moisten hinges and press onto mount ^g 
board. Then brush again. 



bevel, you’ll need to clamp the 
straightedge about Vh in. outside of 
the layout lines in order for the blade 
to cut exactly on the Sines. 

■ Foamboard — a thin polystyrene 

sheet sandwiched between two 
sheets of heavy paper— is an excellent 
backing material for most framahles. 



4 Hinge together mat board and mounting 
board with linen tape- Moisten and then 
press If down firmly along the seam. 
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HowTo Build A 

FIREPLACE MANTLE 



BY PAUL BARRETT ; PM ([lustrations by George Retseck 




F OR MANY Americans, burning 
wood is something more than 
just another way to slay warm 
— it’s also a way to arid a sense of tra- 
ditional atmosphere to your home on 
cold winter nights. And, whether 
you've installed it yourself or not, a 
built-in fireplace Is the ultimate in 
providing good, old-fashioned 
warmth. 

Many modem installations, howev- 
er, are plain and unadorned. 
Although this may be fine for a con- 
tern jut rnry setting, a traditionally ap- 
pointed room demands something 
special. And, that something is a fire- 



place mantle. While a simple mantle 
might be nothing more than a shelf, 
most classic fireplaces ate completely 
framed with woodwork, Even though 
the design may look intricate, the ac- 
tual construction is straightforward 
and simple. Most of the moldings that 
we used are easily available at any 
well-stocked lumber yard. You'll also 
need a router, miterbox, drill and a 
few ordinary' hand tools. 

Keep in mind that installing wood- 
work around a fireplace opening may 
present a fire hazard. The National 
Fire Protection Assn, specifies that 
wood trim or other combustible mate- 



rial should not be closer than 6 in. to 
the fireplace opening. Furthermore, 
any wood above the opening that proj- 
ects more than l^b in. from the wall 
should not be loss than 12 in, from the 
opening. Local guidelines may vary, 
so be sure to check with your local 
building inspector before starting the 
job. We installed 6-in. -Equ are tiles 
around the opening so the woodwork 
would be a safe distance away. 

Planning Che mantle 

The design of a traditional mantle is 
based on classic architectural ele- 
ments and each component has a 
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PILASTER 
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1 Our manUt tfeiign is composed of imf> 
al trsdltlonaf element*. The ewe, crown 
and panel moldings are eailly aval I j tie. 



name that reflects this heritage (Fig. 
1). Pilasters are the vertical column- 
like components that border the fire- 
place sides. They connect the base 
blocks r or plinths, with a heavily orna- 
mented horizontal member composed 
of the entablature and shelf. 

The crown, panel and cove mold- 
ings arc available at lumber dealers. 
The dentil blocks are exit from a 144m- 
Lhiek lattice strip and the pilaster 
flutes, plinth coves and shelTedge 
profile are cut with easily available 
router bits. 

It's a good idea to make a scale 
drawing of the mantle baaed on the 




7 Tuggle bpU* secure pilaster or plinth 
where no stud is present. Apply panel ad- 
hesive sparingly before securing boards. 




2 After rinding the general location of 
studs by tapping on wall use a '/--In. drill 
blf and boreholes to find stud centers. 



size of your fireplace opening. While 
most of the component lengths prede- 
termined by the size of your fireplace, 
the widths of the pieces can be varied 
to suit your sense of proportion. Our 
opening measured 37*4 in, high x 44 
in, wide and the dimensions given are 
suitable for a fireplace of this size. 

We planned our mantle to be paint- 
ed rather than finished clear. This al- 
lows the use of less -expensive finger- 
joined moldings, Also, nail holes, less 
than perfect joints* and accidental 
bumps can be easily filled and sanded. 

The first step in construction is to 
locate the w p all studs around the fire- 
place. Tap across the wall with your 
hammer handle and listen for a solid 
sound. Then* drill small test holes in 
an area io be covered by the mantle to 
locate the exact center of each stud 
{Fig. 2). Although atuds are usually 
located on 16- in. centers, their spac- 
ing may vary around your fireplace 
opening. Uainga4-fL level, mark 
plumb tines on the wall that indicate 
the stud centers. Then* lay out the po- 
sit! [ins of all the mantle components 
directly on the wall You'll use this 
layout to cut the components accu- 
rately to length. 




1 Gentry pull back on b curd to keep tog- 
gles from turning as bo-lt Is lightered. Then 
plugholes wfth a short H-in. dpwel- 




3 to roui the corner of the pll nth. use ft- 
In.-rad. cove bit with pilot, Stock Is sand- 
wiched between scr^p for easy fouling. 



The mantle sides 

Prepare the plinths by ripping % 
stock to 6H in. wide and then cross- 
cutting to 9 in. long. U uless you're us- 
ing a table saw, it’s safest to cut the 
wood to width before cutting it to 
length. 

Each plinth has a cove cut across 
one corner and along the top edge. 
Use a 14- in. -rad. cove router bit with 
ball-bearing pilot for these cuts. 
When cutting the corner cove, sand- 
wich the workpiece between two 
pieces of scrap stock and secure in 
your vise. Make sure the edges of all 
three pieces are aligned. This pro- 
vides a stable surface for the router 
and prevents the bit from accidentally 
turning the comer and removing too 
much stock (Fig. 3). 

When routing the upper edge cove, 
alternate the direction of the comer 
cove on each piece so that you end up 
with a right- and left-handed plinth. 

The pilasters are made from 1x6 
stock which is actually SV4 in. wide. 
Choose a board that’s relatively free 
of knots and that’s long enough for 
both pilasters. Then, install a (4-in,- 
dia. core box bit in your router for cut- 
ting the flutes. Set the router edge 




• After cutting the %x 1 0 entabFature 
nock to exact length . tand ends and secure 
ft to the wa i f with lod finishing nalli. 
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9 Trie upper edge* of each plinth are rout 
ed next. Rout the opposite face on each to 
make a left- and rigfttfnnM pUntn. 



5 pilaster flutes are footed with core box 
bit. Roy tor edge guide follows board edge. 
Space the r /i-ln. flutes W In. apart. 



A After the flutes have been routed on a 
si ngle long length of slock, cut squarely to 
length to produce both pilasters' 



guide to leave a VWiv-wide space be- 
fore the first flute and rout from both 
edges of the board face. Be careful to 
keep the edge guide in firm contact 
with the board edge at all times. 

Then* reset the edge guide to leave 
a ■/inn, space from the inside edges of 
the last flutes and rout the next pair of 
flutes (Fig. 5). Finally, reset the edge 
guide and rout the center flute. 

After the routing is completed* cut 
the pilasters to length based on the 
measurements taken from your wall 
layout. Use a miterbox to ensure 
square cuts (Fig. 6). 

If you've located appropriately po- 
sitioned studs for attaching the piks- 
ters and plinths, then secure them 
—plinths first— with 8d finishing 
nails. However, if there are nu studs, 
or not enough to secure each piece* 
then use ’Ar-in.-dia., 2-in .-long toggle 
bolt-type hollow- wall fasteners. 

To install the toggle bolts, first bore 
Ws-in.-dia. holes through the compo- 
nents at the desired locations, When 
installing the pilasters, bore the tog- 
gle bolt holes on the flat areas of the 
Anted surface. Then, counterbore %- 
in.-dia., %-in.-deep holes to accept 
the bolt heads. Hold the components 




10 With the mitered cove molding fe- 
cund to Inside- pilaster edges, mark and cut 
tne cove nhat fits under the emsiblature. 



in place on the wall and mark the bolt 
positions. Remove the toggles from 
the bolts, push the bolts through the 
holes and rethread the toggles. Bore 
%-in. -dia. holes through the wall at all 
fastener locations. 

Apply a small amount of panel ad- 
hesive to the back of each board (Fig; 
7h press the pieces in place , and push 
the toggle bolts completely in so the 
toggles open on the inside of the wall. 
Then, while holding the wood away 
from the wall to keep the toggles from 
turning, progressively tighten each 
bolt (Fig. 8). 

Plug the bolt holes with short 
lengths of : Mi-in.-dia. dowel glued in 
place. Let the glue dry . If the plugs 
protrude more than !/n in., saw them 
nearly flush to the surface. Use h 
sharp chisel to trim the remaining 
waste and sand smooth. 

Next* prepare the entablature. 
Measure the distance between the 
outer edges of each pilaster* add 2Vk 
in. to create a I Mnn, overhang at each 
end and cut % x lb-in. stock squarely 
to this length. Then, sand the ends 
smooth. Apply pane! adhesive to the 
back of the board and nail it to the waU 
wdth Uhl finishing nails (Fig. 9). 




f i Cut Ehc cove maiding squarely to 
length and InslaN on l he outer pi Paster 
edg« hetwe«ihepJJi>ihaod entablature. 



Applying the molding 

NexL, apply %-in. cove molding to the 
edges of the pilasters and underneath 
the entablature. Cut the two inside pi- 
laster coves by mitering the top ends 
to exact length. Kail in place with 3d 
finishing nails. Miter one end of the 
horizontal piece of cove molding that 
will be attached to the underside edge 
of the entablature. Hold in place and 
mark the opposite joint (Fig. 10). Cut 
to exact length and install. Cut the 
cove molding for the outer pilaster 
edges squarely to length and install 
(Fig. il). 

Next, apply the 1x3 frieze board 
— its actual dimension is % x 2W in. 
— flush with the upper edge of the en- 
tablature. This board acts as a base 
for the crown molding and gives the 
mantle extra depth, Mitereachendof 
the front frieze board and cut twm 
short mitered lengths to return the 
frieze around the entablature ends 
(Fig. 12). Nail the frieze components 
to the entablature with 6d finishing 
nails and secure the miters with 4d 
finishing nails and glue. Keep the 
nails aw ay from the corners and blunt 
the nail points to prevent splitting. 

Cut a triangular nailing block that 




12 After securing the 1x3 there board 
flush with entablature upper edge, return 
th* Frieze to wall with mitered end blocks. 
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I* Divide rfie cno&lature length for 
equally spaced tt-lrt. -thick dentil block j. 
Secure binckj with hot -melt glue. 



17 P«neJ molding Is mUered to exact 
length and Mured with 4d flrrl ihlng na Mi, 
Attach Vm Jn. from bottom of entablature- 



IE Outer edges of ih*!f are routed with 
Roman ogee bJt. Use edge guide and root 
ends first. Then rout long front edge. 
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1 ) Uie your circular $aw to rip the trian- 
gular nailing block from 2x4 stock. Prepare 
enough to return around entablature ends. 

will be secured to the frieze for sup- 
porting the shelf. Choose a straight, 
flat 2x4 long enough to span the man- 
tle plus about 10 in. extra for cutting 
the short mitered end blocks that re- 
turn around the entablature ends. Set 
the base of your circular saw to 45 a 
and rip a bevel along one edge of the 
stock. Then, measure 2Va in, from the 
outside corner of the bevel on each 
end of the 2x4 and use a chalkline to 
mark the cutting line for the other 
bevel Raw to this line from the oppo- 
site direction (Fig, 13). 

Hold the nailing block in place and 
mark for cutting the mitered ends. 
After cutting, nail in place with Gd 
nails. Then, cut and secure the mi- 
tered end blocks. 

Because the crown molding is 
installed at a 45° angle, its mitered 
corner joints are cut at a compound 
angle. These joints are easily cut on 
the miterbox. First set the miterbox 
for a 45° cut. Then, hold the crown 
molding upside down and at 45* to the 
miterbox base and fence (Fig. 14), It's 
easy to get confused when making 
these cuts. To avoid error, hold each 
length to be cut in position and mark 



14 After marking crown molding, cut th# 
compound miter by holding the molding 
upside down and at *5" Co mFterfco* faa«. 

the angle of cut for reference. 

First cut the miter on one end of a 
length of crown molding that's long 
enough for the front of the entabla- 
ture, Then, have a helper hold the 
molding in place so the mitered edge 
is accurately aligned and carefully 
mark the opposite end for cutting 
(Fig. 16). Secure with 4d finishing 
nails, maintaining a uniform Vi-in, re- 
veal between the bottom edge of the 
molding and frieze. Then, cut and in- 
&UI1 the short lengths of molding that 
return around the ends. 

The dentil blocks arc made from a 
length of Vi-in. -thick lattice Lhat ? s 
been ripped to % in. wide. First cut 
two end blocks VA in. long and install 
them under the frieze on the ends of 
the entablature* If necessary, trim 
Lhese blocks so their ends are flush 
with the entablature face. 

Measure the distance from the out- 
ride faces of each end dentil block and 
divide the space so you get equally 
sized blocks with uniform spacing. We 
used %-ln. -square dentil blocks with 
Vi-in* spacing, Attach the blocks to 
the mantle wit h hot-melt glue applied 
sparingly (Fig. 16>- 



f i until on* end of crown molting cut- 
hold In place and marie opposite end for 
trimming. Nall wiiti Wfaoli^rig naJft, 

The panel molding is applied ¥« in. 
up from the lower edge of the entabla- 
ture. Miter the ends and nail with 4d 
finishing nails, and cut and install 
the short mitered end pieces (Fig. 17). 

The shelf is made from % stock 
ripped to 5 Vt in. wide. This leaves a Va- 
in, overhang at the front. Cut the 
stock to length so it overhangs the 
crown molding in. at each end. 

We routed the edge of the shelf 
with a Roman ogee bit + Bosch No. 
851 &4. Install an edge guide on your 
router and rout the ends first, then 
the front edge (Fig, 18). Secure the 
shelf with 8d finishing nails. Be sure 
to set the nails back from the edge so 
they don't break through the crown 
molding. Then, nail up through the 
crown molding and into the shelf with 
44 finishing nails. 

Finishing the job 

Set all nails with a nailset and fill with 
wood filler. Sand the entire mantle 
with 120-grit sandpaper and then re- 
peat with 220-grit paper. Prime the 
mantle with alkyd primer. When the 
paint is dry, caulk all joints and paint 
with a quality enamel, VM 
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How To Weave A 

CANE SEAT 



BY THOMAS KLFNC.K, Associate Home And Shop Editor; PM Illustrations by George Retseck 




Y OU couldn’t 
pass it up That 
beautiful antique 
chair with its intricate- 
ly woven cane seat. 

You can tell by looking 
at it that it's not the 
pre woven type with a 
typical spline pressed 
into a groov e that holds 
the sheet of cane in 
place, The hands of the 
artisan were intimate- 
ly involved with your 
chair. And, judging by 
its darker color, you 
know that the seat 
wasn’t woven yester- 
day, 

And then the inev- 
itable, Years of use 
have taken their toll 
and the brittle cane 
breaks. Well, take 
heart. Reweaving the 
seat to its original glo- 
ry is not difficult. It is 
time consuming, how- 
ever — don’t expect to 

S t the job done in one 
y. 

Cane is available at 
craft shops or through 
mail-order suppliers. Kita generally 
come with enough cane for two small 
chairs and instructions. You'll also 

need about 2-dozen, small, wooden, 
tapered pegs for temporarily holding 
the cane ends in place. These can he 
easily whittled from pine or made 
from 14-in. -dia. dowel. Both cane kits 
and pegs are also available from The 
Woodworkers Store, 21801 Industrial 
Blvd., Rogers, MN 55374 9514. 

Starting out 

Separate one length of cane from the 
bundle and coil it so it will fit in a bowl 
filled with warm water. Clip a clothes- 
pin on the coil to hold it together and 
let it soak for about 15 minutes. As 
you use each piece of soaked cane, 
place another coil in the water. 



Nearly completed, pattern of seat emerges, last section or diagonal one U woven 
under front-to-back (vertical ] rows and over ilde-to-ilde [horizontal] raws. 

Locate the center holes in the front 
and back rails. Insert an end of the 
wet cane into the rear hole allowing 
about 4 in, to protrude underneath. 

Then insert a peg to hold the end in 
place. Always weep the shiny, round- 
ed side of the cane up. 

Push the other end down through 
the front center hole, adjust the ten- 
sion so the cane can be gently pressed 
down below the seat frame, and insert 
a peg (Fig. 1). Then, bend the cane to 
the hole on the right, pull it through 
and insert a peg. Carry the cane to the 
corresponding hole on the rear rail, 
adjust the tension and secure with a 
peg (Fig. 2). 

Continue across the right side in 
the same way moving the pegs as you 
go. Make sure to keep the shiny side 



up and maintain even 
tension (Pig. 3). At the 
end of a piece of cane, 
insert a peg and start 
with a new piece. The 
side rails of the chair 
are usually at an angle 
SO you’ll reach the rear 
comer before the right 
front comer. 

Simply continue 
weaving down the 
right side rail. Howev- 
er, you’ll have to skip 
some of the side- rail 
holes to maintain even- 
ly spaced, parallel 
lines. Then, finish the 
left side in the same 
way starting again at 
the center of the chair. 
As you progress down 
the left side rail, use 
holes that correspond 
to the ones you used in 
the right rail. 

Next, install the 
cane horizontally start- 
ing from the rear right 
corner. (Note: For the 
sake of clarity, we'll 
call the side-to-mde 
cane horizontal and 
the front-to-backcane vertical . } Don't 
use the corner hole, however, but 
start with the next hole down. Allow 
the horizontal cane to lie on top of the 
vertical cane (Fig. 4). Add a second 
level of vertical caning that lies over 
the horizontal caning. Keep these 
pieces just to the right of the first set 
of vertical caning (Fig, 5). 

If you're running out of pegs to se- 
cure the ends, you can tie off these 
ends from underneath the chair. 
Wrap each end two turns through an 
adjacent loop or tie a knot (Fig, 6). 

Apply a second row of horizontal 
cane just below the first. In this step, 
however, weave the cane over the 
topmost vertical cane and under the 
lower cane (Fig. 7), It’s faster if you 
work with one hand above and one 
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1 insert Uiewrt caw in the retfwiter hole 
and peg. Then, pan cine through front hole, 
lightly Tension and secure with peg. 



3 When moving from one hole lo the next I Check tension by pressing down lightly 
peg cane and bend under rail. Avoid twist- with your hand. Correct tension allows can* 
Ing and keep the shiny, rounded side up. to Depressed level to widertlde of ratt*. 



4 Horizontal caning begins in the rlghr rear 
comer. Lay cane over the vertical cane and 
progress down side rails to the front rail. 



I Next horizontal caning Is woven over up- 
per vertical cane and under lower vertical 
cane. Keep one hand above and one betaw. 

hand below the seat. Weave the cane 
end through a 4 or &<in. section mul 
then pull the complete length of cane 
through. If you find that the cane is 
drying out while you’re weaving, aim- 
ply moisten your fingertips and run 
the cane between them. 

Diagonal caning 

Starting at the right rear comer hole, 
begin weaving a 45° line that passes 
under the horizontal caning and over 
the vertical caning (Fig. 8). When you 
reach the other comer, pass the cane 



5 Second vertical caning b applied over the 4 The end) irf the cane can be tied off under- 

horlzontal cane. Position this cane Just to the nealh the rfialr. Wind the ends twice around 

right of the original vertical caw. an adjacent loop or simply ilea knot. 



• The flm set of diagonal nan* at the rltfrt 
near comer hole. Pass cane over the vertical 
lines and under the horizontal lines. 



to the next right hole and progress 
back in the same way, If necessary, 
use an awl to push aside the existing 
cane In the holes. As you move down 
the side, some holes will be omitted 
and some holes may be used twice to 
achieve parallel diagonal lines. Then, 
complete the left rear side of the seat . 

The opposite row of diagonals is ap- 
plied in exactly the same way except 
that the cane goes over the horizontal 
lines and under the verticals (lead il- 
lustration). When it’s done, tie off all 
loose ends. 



4 After binding cane Is pegged at comers, 
uit regular cane (d loop over binder and 
hold In place. Then. He off all Iowa en*. 

Binding cane 

This cane is wider than the normal 
cane and is used to cover the holes. 
lt f s included in the cane kit. Peg the 
binding cane in place at the comers 
and remove any slack. Insert a piece 
of regular cane into the next hole and 
tie it underneath. Loop it over the 
binding cane and back down the same 
hole. Then, move to the next hole and 
loop over the binder again (Fig. 9). If 
the holes are closely spaced you can 
skip eveiy other hole. Finally, tie off 
all loose ends. m 
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Homeowners'CHnlc 

BYNORMAN BECKER, F.E. Contributing Editor 



Septic Tank Location 

[ have a septic tank but I don’t know 
where it is. It was put in a long time 
ago and there doesn't seem to be any 
documentation. How can 1 find it? 

BRUCE DEV FDO 
ANDOVER, NJ 

Try checking with the local health 
department to see if they have a dia- 
gram that shows the location of your 
tank. If they don't have it, then try the 
following: 

Go into the basement and follow 
the sewer pipe to the foundation wall. 
This pipe leads to the septic tank 
which is probably 10 to 30 ft. from the 
wall. Now, go to the area outside 
where the pipe exits the watt and 
walk in the general direction of the 
pipe while striking the ground with a 
heavy, solid steel 5 -ft . crow bar, 

The top of the septic tank coverfac- 
cording to proper design criteria ) 
should be 12 in, below grade. Strik- 
ing the craw bar over solid ground 
will produce a solid sound. However, 
when you are over the septic tank, you 
should hear a hollow sound - 

Moldy Corners 

Every winter ! notice a dark mold 
that develops in the inside comers of 
our outside walls . [ F ve tried scrubbi rtg 
w r ith detergent and repainting, but 
the condition returns in about two 
weeks. What's causing this and how 
can it be eliminated 7 THOM SPAGNOL 

GLEN3HAW.PA 

The dark mold is the result of mildew 
buildup . Apparently, those earners 
are colder than other parts of the wall 
and , consequently, condensation de- 
velops. The moisture accumulation 
encourages growth of mold spores. 

Localized cold spats are usually 
the result of open joints ora thermal 
bridge. A thermal bridge is a build- 
ing component that does not have 
good insulating value and directly 
connects an outside wall to an inside 
wulL Studs and headers can act a& 
thermal bridges. 

Most of a wall surface is exposed to 
warm air circulation which keeps the 
temperature above the point at which 




4epik tank can be located by Hm determining 
(he direction of seww pipe through 
foundation will. Then, walk above (he 
pipe while lapping ground with heavy crow bar 
until the sound changes. 



iff TO 30 
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HOU5£ 

PLUMBING 



STACK 



moisture will condense ( dew point). 
The corners , however, hove virtually 
no ai r circulation . 

To control the mildew buildup, ifs 
necessary to kill the mold spores. De- 
tergent alone will not do the job. 
Scrub the area with a solution of de- 
tergent, water and chlorine bleach. 

Once the mildew has been removed 
and the are a dried, repaint the wall 
with a quality, mildew-resistant 
paint. Be aware that this type of paint 
generally contains fungicides that 
arc poisonous , Do not use it on any 
surface that may be bitten by a child. 

Another solution „ although not 
very practical in this cose, is to cover 
the inside surfaces of the exterior 
walls with % -in. -thick rigid-foam 
insulation board, which in turn Ls 
Covered with dry wall. This will raise 
the surface temperature of the wall 
above the dew point and thereby 
eliminate condensation and mildew. 

More On Ultrasound 

In the July f 88 Homeowners' Clinic 
(page I13) w Reported that the Na- 
tional Pest Assn, and the EPA indi- 
cated that ultrasonic devices are not 
effective against insects . Well, reader 
Edward D. Griswold disagrees— and 
he wrote to tell us about it: 

For at hast 12 y w i had monthly 

pest control treatments— inside and 



out. Nonetheless* 1 was plagued with 
crickets, spiders and moths. During 
tw r o years of operating an ultrasonic 
device and after terminating pest con- 
trol services, I have found not more 
than 10 spiders and crickets (no 
moths) and they were either dead or 
in death throes. 

I also conducted a test. I placed a 
container of sugar water on the ga- 
rage floor. After I had attracted a 
stream of ants, I activated a pest con- 
troller. Four hours later, there was 
not an ant feeding. 

As an ardent believer in ultrasonic 
insect repellera, I would appreciate 
your testing one and reporting your 
results. COL, E , D. Gft 1 S WOLD 

HUNTSVILLE, AL 

Since Tm not in a position fq conduct 
a test thn t would represent a complete 
sampling of insects and conditions, 
let's open the idea to other renders. If 
any of you have used ultrasonic in- 
sect repellers , write in and let me 
know of your experierice, Well pub- 
lish the res ults in a future column JH 



Do vo U have a home-maintenarwx or rwpair prob- 
lem f Send it to Ramcs/jurf Clime. Popular Me- 
thwua.224 Wf*( S7ih Si . New York. NY 10019. 
better* anno# be an*tu*redindi vutu ally bulprab' 
A*jns afwi de interest will he diKU&Mea in the col- 
umn he more borne -repair and maintenance 
help, get PM’* Home Care Guide, £2 45 potipaid. 
Sena your ordc n e.J To Popular MtcAanicj, Box 
m 4, Rch Uo City Stat*on r New York, NY WWi 
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Appliance Clinic 

BY STEVE TOTH, Contributing Editor 



Globs Up 

When my KilchenAid dishwasher 
model No, KDSi6 t serial No, 
103110604 has finished a load of dish- 
es, there is a big glob of undissulved 
detergent in the dispenser and small 
specks of detergent on the dishes. 
What's going wrong? 

EDNA50HN 
ZUMBKOTA* MN 

It may be that your machine is not 
getting enough water during the fill 
cycle, or there Could be something 
lodged in the drain valve that lets the 
water escape when the u nit is filling. 

Start the dishwasher and lei it go 
through part of a wash or rinse cycle. 
Once the tub has stopped filling, 
check the water level. It should he 
ubaut^tin. below the hub of the wash 
arm. If there is no water in the tank, 
or you c an see the water level going 
dawn, then there is probably some- 
thing stuck in the drain valve. If the 
water level is low but stable, the inlet 
valve may be your problem, 

To check either valve, first diseon - 
nect the power to the dishwasher . 
Then, remove the lower front service 
panel by removing the two screws at 
the bottom and pulling the panel 
down and off the machine. 

The drain valve is located at ike 
center in front of the motor. Place a 
pan under the drain valve to catch 
any water. Disconnect the electrical 
leads to the solenoid and remove the 
two hoses. Then , remou? the valve 
from the machine frame. 

Look up into the valve and check 
for any debris that may be keeping it 
open . Then, reinstall it and test by 
running through a cycle. 

To check the water fill valve . first 
turn off the water supply. Separate 
the valve body from the mounting 
bracket by removing four retaining 
screws. Remove the inlet screen from 
the valve and clean it. When rein- 
stalling the screen, note that it must 
fit tightly in the valve body to prevent 
debris from passing by and interfer- 
ing with valve operation. A/so, check 
that the O - ring is properly seated . 

After reassembling , turn the water 
on and check for leaks r Then r run the 
machine through a festcycie. 



BlJ 
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For yndtootved deter gent Fn dispenser, first 
chedh draLn valve for otMtrualoru. Then Frv 
speci Inlet- valve filter and clean. 

Washer Won t Rinse 

1 have a Westinghouse washer model 
No, UA.495PXW1, serial No, 
L.R.F.2G641. The first and second 
rinse do not activate. How can I cor- 
rect this problem and where can 1 get 
a repair manual? 

WILSON B HALL 
MET AMOR A, Ml 

The most common cause for your 
problem is timer contacts that are not 
closing or are burned. To check the 
contacts, first unplug the machine 
and remove the control panel to gain 
access to the timer. Then f use the bar 
chart on the wiring diagram found 
on the back of the machine along with 
an ohm meter to test the contacts dur ■ 
inga rinse cycle , 

If the wiring diagram or bar chart 
is missing, you can find it in the re- 
pair nmnual for your model washer. 
The manual is Westinghouse part 
No.L-72SE9951 and costs about $3 



It cart be purchased at any White - 
Westinghouse parts distributor. 

At Wit's End 

I have a Frigidaire refrigerator model 
No, FPC13-200V8 with an 1MK-4 
automatic ice maker. A thin mineral 
deport collects on the cube tray that 
prevents the first two cubes from re- 
leasing. The sensing device then acts 
as if the whole tray of cubes is frozen. 
The nest cycle dumps a tray of par- 
tially formed cubes and water and I 
end up with a block of solid ice, 

Pve plumbed the ice maker into the 
softened water supply, tightened the 
tray < leveled the refrigerator and re- 
placed the tray three Limes. Nothing 
works and Vm at my wit's end. 

HRULET STONE BACK 
ACLESTOWN r PA 

Try replacing the ice cube tray with 
the smaller tray that's used in the 
IMK-6, -7 and -8 ice makers. This 
tray will fit your unit and accepts 
more corrosion before the cubes wilt 
hang up. The smaller tray uses the 
same amount of water as your pre- 
sent tray hut will make a greater 
amount of smaller cubes. The tray is 
Frigidaire part No, 2832432 and 
costs about $12. 

Another thing you might try is ad- 
justing the stainless -steel clip on the 
back af the ice maker housing. This 
clip catches the tray as it comes 
around and holds it. When enough 
torque is built up, it straightens al- 
lowing the tray to snap by, which jars 
the cubes free. Ry putting more bend 
in the clip, the tray is held longer and 
snaps by with greater force , Moke 
sure, however, that the motor drive 
gear is fully engaged with the com 
gear. Otherwise the cam gear way 
strip In some cases, you may have to 
ream out the motor mount holes to get 
the gears to mesh properly. 

Always disconnect the power sup- 
ply to the refrigerator before working 
on or removing the ice maker . fPt 



If you have c prnhlrm iL'ilh any appliance, Mid 
yiHir cjiiralkin, tklQfyr LWjA model ana 9CnaS numbers. 

Appliance Clmw., Popular MechatitCj, 224 Wetl 
57 ih St. t Sm York, AT 10019. Sorry, but tetters 
dpnrcra! hr antwered individually . Problem* vf 
wid* ihh fttt ei-j tl be. diKUtsed in tht* column 
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LLlSNOTtiUKTthi^yiw 
on the waterfront, As a mat - 
ter of fact, you might say it's 
all revved up with someplace to go. 
Routing is booming ami what was 
once considered a cyclical fad is now 
nil established. SI 7-billion industry. 

And , all hough it's still the middle of 
polar bear season for most of us. it's 
never too early to begin making plans 
for exciting summer days on the wa- 
le! - . This is especially true of 1B89, a 
year that will go into the hooks as the 
dawn of a new era in package boats, 
break! h rough stem drives, new-wave 
water toys and high-tech gear, 

The package-boat explosion rover 
berates industry-wide, this year, and 

its impact is enormous. Convenience 
is the first thing that comes to mind 



with turn-key, factory -integrated, 
boat-motor. trailer units. Rut look for 

improved i jLtultl y control anil cost sav- 
ings as well. 

Tricked-out special editions and 
dedicated fishing machines are equal- 
ly hoi this year. Mario And rot Li. Don 
Johnson and Emerson Fittipaldi lend 
their fast-lane Rare to high* perform- 
ance boats 1 hat look cool and run hol- 
And the stakes are raised a notch for 
fishing boats as the mighty Bruns- 
wick Corp. , j>a rent of Mercury Ma- 
rine, U.5, Marine and a host of boat 
builders, forms a new division devot- 
ed solely to their development. 

Sternd rives dominate the head- 
lines in marine muscle. Major new 
players and breakthrough designs are 
the big news. But outboards with 



smart electronic systems aiul friendly 
bells and whistles can't be over- 
looked, And an invasion, of sorts, is 
taking place in big Vl2s and Euro ex- 
otica to supply high-speed, high-sta- 
tus boats with monster power. 

The s park of inn r j Vo Lion also i nfll ses 
boating basics, with navigational 
computers t hat fil into your hand, 
fish finders that look in three direc- 
tions at once, and modular props with 
disposable blades. Personal water- 
craft, tile huge success story of the 
late ’8IJu, hit nr i their way to becoming 
a splashy world of t heir owti. 

If these new boats, motors, acces- 
sories and water toys sound like they 
add up to a perfect recipe for summer 
fun. then just add water and mix to 
personal taste . — Joe Skorupa 
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EXANTE. BUT IT CAN SPEAK 

FORITSBE 

' 1 Cooling system check complete ” 

"Shift remote control lever to neutral" 

" Reduce engine speed " 

“Check cooling system.' 

“ Engine oil level is bw” 

“ Oil filter is clogged” 

"Fuel level is low" 



The Exante is more than an outboard 

It’s a new form of intelligent marine life, able to monitor and diagnose itself. And 
then tell you, right out loud, what’s going on. 

At the heart of Exante is its processor-control computer, Microlink, constantly 
monitoring the cooling and oil systems. It’s the brain tliat analyzes throttle setting and 
RPMs as well, automatically adjusting timing for optimum performance. 

Which leaves you free to enjoy the thundering power of the motor itself. A 60° 

V-6 200HP supermotor, the Exante embodies the finest of Suzuki engineering, starting 
with dual spark plug cylinder heads, for a clean, more complete bum, to pre-atomized 
oil injection for long range, full spectrum performance. 

The incredible Exante' also comes with Suzuki! factorybadoed, 36 Month Limited 
Warranty, the longest in the industry. 

Exante. It wont tell you fish stories. But you'll definitely want to hear what it has 
to say 

$ SUZUKI 

IK POWER 
BEHIND BOKTIIK. 




Amen can Suzuki MoU* CmlXmtlitJn. 3551 East Impend Hitftiwatf Brea.CA 9BG2KVM Fur ywit lool Utahn call 1-SXMI7338Z. 
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BIG DREAMS 

IN SMALL PACKAGES 

Get ready for boating's new wave— an explosion of boat-motor-trailer units 

engineered and integrated at the factory 




N THE MOVIE 'The Maltese 
Falcon/ 1 a homicide detective 
asks Humphrey Bogart to spill the 
beans about the mysterious bird 
that everyone seems to be after. 
“What is it?' T the hard-boiled cop 
wants to know. “It's the stuff dreams 
are made of/' Bogie cryptically re- 
plies, Not bad h for a private eye. 

Dreams. [ couldn’t help but think of 
Bogart the other day as I was waiting 
on the waterfront in fog as thick as pea 
soup. It was a cool and dank morning, 
unusual for Bradenton, Florida. As 
the hours went by and the mist re- 
fused to lift, I thought my dream of 
driving one of t he hottest boats in the 
country— the 334 Stinger Fittipaldi 
Special Edition by Chris Craft 
(named for Indy -car driver Emerson 
Fittipaldi) — was going to be as elu- 
sive as Bogie's legendary falcon. 

But Florida eventually lived up to 
its sunny billing and by late morning 
the Stinger's twin Mercs and 1 were 
roaring dow n the Manatee River past 
the Sunshine Skyway Bridge, be- 
tween Passage and Egmont Keys, 
and out into the GuEf. Dreams, it 



seems, sometimes come true. 

Special editions, like the Fittipaldi, 
are certainly among the most exciting 
boats for 1 S9 1 hut dedicated fishing 
machines are also hot t and all-in-one 
packages continue to boom. 

The package game 

Boaters have always purchased 
boats, motors and trailers right off 
dealer showrooms or lists. Now t how- 
ever, the industry calls this a package 
and says it’s the hottest trend in the 



business. What/s going on? In i\ nut- 
shell. the dealer used to do the pack- 
aging. Today, the manufacturer does 
it. And the difference, although not 
earthshaking, is vast 

Bay liner, Rea Ray and Tracker Ma- 
ri tie pioneered boal-motor trailer 
packages in the mid-1980s and rocket- 
ed to the top oft he boating heap, Oth- 
ers soon followed and now every ma- 
jor player has followed. 

Here's how it + s done. Instead of 
building a bare hut! and asking the 
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dealer to fill in the blanks, the manu- 
facturer outfits the boat itself. Com- 
ponents are then purchased in bulk 
anti rigging is done at the factory. In 
addition to cost savings and quality 
control, optimum equipment match- 
ups are achieved. 

The most immediate impact on the 
buyer is the convenience of being of- 
fered a turn-key purchase with a price 
tug that includes no hidden costs. Not 
only are engine and trailer included, 
but so are radio, swim step, ski-tow 
eye, instrumentation and other for- 
mer extras. Consider these fully load- 
ed, affordable packages: 

■ Larson All American DC-170, a 17- 
ft. bowrider with a 130-hp Merc stern- 
drive, integrated swim platform, 
stem boarding ladder, radio/cassette, 
ski-low hook, suntop, trader and in- 
strumentation. Price: S999f>, 

■ 2001 Arriva, a dedicated 20-ft. ski 
boat with a Force F-5 150-hp out- 
board. removable ski-tow post, tran- 
som ladder, two ice chests, convert- 
ible top, bow cover, radio/cassette, 
mooring cover, trailer and instrumen- 
tation. Price: S12.9B5. 
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imiRE EVINRUDE OWNER 
IN TRAINING. 



Take a good look .it iIk* kid up front in 
the rollercoaster, anti you just might see 
yourself Someone wIki welcomes with 
open Minis the ki nd of thing tint scares 
m< people silly Someone wht i was lnim 
tor excitement. And who, above all, was 
horn to own an Evi nrude* Outboard. 

At Evinrude, we know that when you’re 
realty tt > take t >11. vv ju wan t to fly that's why 
we built die most powerful outboard you 
can tint! today. The Evinrude XP"* .RK) 

When it comes to ?peed. acceleration 
anil overall performance, nothing on the 
water can beat it. 

Yet powerful as it is, the XP3Q0 is easy 
to handle, it has power steering. And 
counter rotation f in optional dual installa- 
tions } for effortless maneuvering. 

Best of all die XPJOO stavs out of trouble. 
I ls patented VR0 2 ™i>i I- injection system 
keeps things running sum xnJih with just 
the right amount <)f lubrication. Which is 
one* reason why nothing on (Ik* water Ls 
as reliable as an Evinrude Outboard. 




And when it 
comes to sheer 
(iin and excite 
ment, we diink 
an Evinrude 
Outboard beats 
a rollercoaster 

am day. 1 Lands 
down fbr more 
information, or 
the location of an 
Evinrude dealer 
near you, cal) 
1-800-255-2550. 



EVINRUDE OWNERS ARE BORN, 
NOT MADE. 
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GRADY- 
WHITE 28 
MARLIN 



QUANTUM 2OO0JXB 



BAY LINER 1970 CAPRI 



LARSON 
ALL AMERICAN 
DC- f 70 



CRUI5ERS BARNEGAT 2530 



■ Nissan 200 NP, a 2Q-fL pontoon 
boat with 50-hp Nissan outboard, aer- 
ate*] Jivewell, helm station with wind- 
screen P built-in fttora ge, canopy top, 
trailer and instrumeniatiuri. Price: 
$ 9996 , 

■ Hay liner 1970 Capri, a 19-ft. bow- 
rider powered by a 125-hp L-Drive 
with swim step, canvas top h radio/cas- 
sette, molded swim platform, built-in 
and portable ice chests, trailer and in- 
atrumentation. Price; $10, 195. 

■ Sunbird SPL 150, a lf>fL bowrider 
with 4Srhp Johnson or Bvinrude out- 
board* swim stop, hoarding ladder, 
built-in storage, canvas tup, trailer 
and instrumentation. Price: $5999, 

■ Quantum SJ000/XB, a20-ft. Euro- 
style fish and ski boat with Farce F-5 
1 50-hp outboard, Humminbird ftsb- 
finder, MotorGuide trolling motor 
(which retracts into a hidden com- 
partment ), ski-tow r post, aerated 
live wells, depthsounder, radio/cas- 
sette, VHF radio, ice chest, convert- 
ible top 1 bow cover, trailer and instru- 
mentation., Price: $13,095. 

In the mid-1970s, the proliferation 
of jogging, aerobics and other work- 
out pursuits inspired experts to her- 
ald the daw n of a new fitness craze. 
Fifteen years later that cme to a way 
of life. The same thing; no doubt, will 
happen with the package-boat trend. 
In a year or two we ! ll wonder what all 
the fuss was about. 

Fishing machines 

After package boats, huL not exclu- 
sive of Lhern^ the second hottest seg- 
ment in boating has to be dedicated 
fishing machines. These sj>ecial-inter- 
esL craft draw on two perennially 
powerful attractions — the love of 
fishing and thrill of high performance. 

Consider Sea Ray's 20-ft. addition 
to the popular center-console Laguna 
line, introduced last year. The com- 
pact 20 Laguna incorporates such big- 
boat advantages as a wide 8- ft. beam, 
cutting board, bait rigging station 
with sink, forward fishing chair, tran- 
som door in the splash wall, bow- pul- 
pit and 70-gallon fuel tank. 

The 26 Scarab Sprint, by Wdlcraft, 
tosses in equal measures of comfort 
and high performance with its fish bat- 
tling expertise. Built on a proven 
deep-V Scarab hull, this center-con- 
sole craft has a padded leaning post 
seat, forward console seat with built- 
in cooler, adjustable wave gate aft, 
special brackets for transom-ex tend- 
er mounting and ^gallon fuel lank. 

Not only are big-boat features mov- 
ing down the line this year, but vice 
versa — small boats are moving up. 
Notable examples are by Grady- 
White and Boston Whaler, two dist in- 
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K u ( h h t? r.l manufacturers with a lung 
tradition in building small blue water 
fishing boats. 

Since 1977, the largest sportflshing 
boat in the Grady- White tine was a 25 - 
footer . This year Grady ■ Wh ite breaks 
the 28- ft. barrier with the introduc- 
tion of the Marlin 28, a walkaround 
cabin offshore fisherman with an ul- 
iras table 10-ft. 7-in. beam. Although 
the boat has a Eurostyle cabin and in- 
tegrated outboard bracket/swim plat- 
form, its focus is firmly placer! on fish- 
fighting and seaworthiness with 
raised sheer lines, flared bow, raised 
helm station, recessed trim tabs and 
fiO-sq.-fL cockpit. 

Even more dramatic, for a small- 
boat builder, is the shattering of the 
30-ft, barrier. Boston Whaler 
achieves this with the introduction of 
the Impressive 31 sport fisherman. 
We’re talking big bucks here and hip 
servings of luxury bdowtkcks and, 
dare we say iu a big step closer to be- 
ing a yacht. But if Boston Whaler, a 
company that started out building un- 
suitable little center consoles, can 
move up the line, why can’t we? 
Dreams, after all, come in ail sizes. 

Rut the biggest news in fishing ma- 
chines this year is the introduction of 
a major new player— Mercury Pow- 
erboats. That’s right, boat i>eople now 
roam the halls of Mercury Marine and 
beginning this year the new division 
intends to be a kingpin in fishing 
boats. The offerings will include boats 
(names currently used are ProCrsift, 
Fisher and Astro), trailers and, natu- 
rally, Mercury or Mariner motors. 
Eook for significant expansion and 
modification of the 1GGU line, when 
centralized control of the new division 
is fully implemented. 

Special editions 

You can’t ignore this year's trieked- 
out muscle machines. And I mean that 
literally. Whenever I drove the33-ft. 
Stinger Fittipaldi, with its flaming 
red, sculpted hull, heads turned and 
eyes popped. It makes a bold state- 
ment, tn say the least. 

Chris-Craft offers the Fittipaldi 
Edition, which includes custom gel 
coat and graphics, plush appoint- 
ments and high-performance engines, 
in both 334 (new this year} and of- 
fered last year] Stinger models. 

Other builders have also jumped on 
the special -edition bandwagon. The 
name of "Miami Vice" star, lion John- 
son, is emblazoned across a new cus- 
tomized 43- ft. Scarab Signature Edi- 
tion. At the time the boat was 
introduced at a trade show' last year, 
Johnson was dismissed by many as a 

ff'lr apt f u j-jj poor i_m 
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YEAR OF THE 

STERIMDRIVE 

Outboard powerheads move inboard and Detroit blocks add bells 
and whistles as I/Os dominate new offerings In marine muscle. 

BY JOHN WOOLDRIDGE 




U NLIKE oil am] water, gaso- 
line and water have always 
mixed. I til emu] combustion 
used in inboard-powered 
boats goes back to the 1880s. Ole 
Evinrude began hanging outboards 
off tra n sums in 1 907 . A ncl sternd 11 ves 
(inboard engines witli exLernal lower 
units) have dangled through hulls for 
at least three decades. 

Bui noi since Jim Wynne invented 
it, in the lute 1950a P and Carl Kie- 
khaefer advanced it. in the sarly 
1960s, has so much attention focused 
on sLerndrives, Two high -stakes play- 
ers joined the game in I9ffi p Yamaha 
and U. S. Marine. And industry statis- 
tics confirm that ster nd rives arc 
currently the fastest growing choice 
in marine power. 

Lift the engine cover on a stern- 



d r i ve and you’ll fi nc I a in i werplant t hat 
closely resembles a car engine. Yet 
adapting it for boating is as challeng- 
ing as trying to modify your family car 
fora run up Pikes Peak towing a trail- 
er and boat at 80 mph ! 

Much higher rpin and horsepow er 
are required to push a boat through 
water than to run a car on the road. 
While the engine is running hotter, 
the heat exchange system of free- 
flowing air is cut off by a watertight 
engine box. Temperature* inside the 
box push cooling and lubricating sys- 
tem* to the limit. The potential for ex- 
plosion, In the event of fuel line leak* 
or trapped vapors* is extremely high. 

How do modern stern drives cope 
with these demands and dangers 1 ' To 
begin with, most sterhd rives sold in 
the U.S* are baser) mi CM nr Ford 



blocks assembled with components 
specified by marine engine tom pa- 
nics. Typical engines receive brass 
core and freeze plugs, corrosion- 
resistant heart gasket and cooling 
system pump, performance intake 
manifold and a camshaft ground to 
emphasise low-end torque. 

The engines also receive heavy- 
duty valve assemblies, forged -alumi- 
num crankshafts and pistons, high* 
flow cylinder heads and hjgh-outpul 
oil pumps. These L-uizipc merits are add- 
ed to the block no the assembly line. 

What Is usually referred to as mar- 
ihizatiun begins at the marine engine 
manufacturer. Auto parts unsuitable 
for marine use are stripped from the 
uncrated motors. Specially vented 
external ignition-proof components 
are added — distributor, alternator, 
circuit breaker, starter, fuel pump, 
carburetor flame-arrestor and spill- 
proof carb. All are designed to mini- 
mise explosion hazards. 

A water-cooled o xhau si system is 
added to control operating tempera- 
tures, sealed flywheel housings pro- 
tect starter from bilge water, and spe- 
cial tmgine mounts isolate vibration. 

Corrosion resistance, naturally, is 
of prime tmjiorlanve. Multiple stages 
of cleaning, rinsing, drying, priming, 
coating and baking are standard pro- 
cedure. The fully inariiiized blocks are 
then cranked, tuned anil dy no tested 
before being fitted to an outdrive. Fi- 
nally,, they're ready to burn up the 
waterways. 

New players 

Yamaha kicked off 1989 with a hid to 
enter l he e li le I /O chi b with t h rm new 
sterndrives based on GM blocks and 
murmized by Crusader. These units, 
mated to outdrives made in Japan, art 1 
a 4. 3-liter p 180-hp VO, a 5.0-liter, 210- 
hp V8 and a 5. 7-liter, 24frhp V8. 

These units are more familiar than 
revolutionary, with some important 
differences. A notable innovation is a 
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YAMAHA VS 

Tbe familiar become* 
fevdIut lorvary with the 
Imprint of Yamaha on a new 
fine of ftemdrives. Proven 
ryrtems #r* emphasized but 
trademark tech Features 
Including a dkitributorles 
computer management 
tyittm, .ireh i neglected. 



distributorless ignition and on-board 
computer system that monitors tem- 
perature, Fuel flow and pear changes. 
1 1 then adjusts ti m jug to est&bli ah sdc * 
al rpm for monitored conditions. In 
case of overrevving or overheating, it 
automatically drops engine speed to 
2500 rpm. 

Other hells and whistles include an 
external tilt switch on outdrive, dual- 

bolt system for alternator and water- 
pump, color-coded fluid fills and a 2- 
gauge instrument package that 
monitors all systems, 

The other new sterndrive player, 
U.S, Marine, enters the field with a 
unique technological breakthrough 
— the L- Drive, best described as an 
outboard engine mounted inboard tan 
0/1 as opposed to an I/O). The power- 
head is turned 90 3 from t he centerline. 



BRAVO TWO 

Where s Lhebeef? 
Located wttftin Merc s 
new Bravo Two 
outdrive, that 3 where. 
ThU rugged lower unit 
Lvu heavy-duty geax 
gearnAi* CiOuil nq. 
duffs and bearings to 
deliver Increased lOW- 
end torque. 
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while the lower unit, which swivels 
and lilts, extends through a cutout in 
a specially stepped transom. 

If the L-Dnve sounds like a space- 
saver to you, as well as being light- 
weight, go to the head of the class. 
But since it requires radical btml mod- 
ifications— notched hull ami special 
transom cutout— don't expect to see it 
widely available for some time. Cur- 
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rently , you con find the 3-cylinder, 85- 
hp L-Driveon the Bay liner 1770 Ca- 
pri anti the 4-cylinder, 125-hp unit on 
the Bay liner 1970 Capri. 

Mot one losit idly by, MerCruiser 
raised the slakes by ini i nducing the 
rugged Bravo Two drive, a beefy 
variation on its high-performance 
Bravo One. which debuted last year. 
The new unit provides more low-end 




PowerpJay : Euro Exotics & Big VI 2s 



Side by iidc Li'imbi&rgoinJ vi H power Welle raft lOon Joftnwn Signature Edition, 



T HE SEARCH is on lor the ulti- 
mate stemdrive powerplani and 
it's nol just for proiessionai rac- 
ers. Bootmakers are building these 
h rebreathers lor you, if you've got the 
money and inclination, and they're us^ 
mg the Istesl m giant-block and mon- 
ster-cube technology 
Wellcralt Is m the foremans q| this 
movement. with i!£ thundering Lam- 
bafghini-ppwered Don Johnson Signa- 
ture Edition 43 Scarab This ullralgx 
scorcher is powered by twin 630-hp, 
9. 2- liter Vi £s that push lop-of-ihe-ime 
MerGiruhser Super Speedmastor IN or 
IV racing ouldnvos. The Lamborgiiini- 
MerrCruiser combination i$ considered 
the mosl powerful production power- 
planion the market 
For Ihose who prefer German effi- 
ciency to Italian sly le. Weilcrafi recent* 
ly debuted a new Scarab Panther with 
twin Porsche 928 34s These high- 
tech Porsche VSs have 32- valve, liq- 
uid-cooled blocks and generate 32 D- 
hp to spin Merc Bravo One outdrives 
American builders also produce 
exotic engines and Donzi tecenlly 
introduced its new Black Widow with a 
high-lech concepl engine from OMC. 
The sped a I ly mod if i ed 35 1 -cu . -i n King 
Cobra VB was bored out to 396 cu in. 
and equipped wilh high "performance 
Second Effort lower unit parts. Stand- 
ard Cobra V0s are also available. 



And home-grown MerCruiser is 
making waves with its predicted marin- 
ization of the celeb rated LT-5 engine 
used in the hot ZR1 Corvette 

But most of the exotic high-perform- 
ance news comes from across the At- 
lantic. Deluxe boalbuikler Cobalt is in- 
terested in Porsche power possibly for 
a limited-edition Condurre. Ferrari is 
currently designing and building a boat 
o! tls own to handle twin 4.9 -liter Flat- 
12 Boxer engines. 

Several other engine makers are 
also preparing For a European inva- 
sion AMG, the German-based perform- 
ance-tuning arm of Mercedes-Benz, 
Will soon offer three models oi the M-B 
5 6- liter VB lor mgrinlzaton. They will 
produce from 370 hp to 500 hp Aston 
Martin has developed a marmized ver- 
son of ils 400-hp. 5 4-IHer V8. but en- 
gines are said to be scarce because 
car demand is so high And BMW. 
which entered the U-S. market several 
years ago and then lefl it, wilt soon re- 
appear on the scene with a marmized 
version ol the 5.0- liter VI 2 engine it 
uses in ihe 750iL 

Less-costly big-block angirra^ from 
GM and Ford will surely dommaie the 
high-performance market, bul lor high- 
rollers looking For something exotic. 
European muscle wilh 12 cylinders. 32 
valves and monster cubes is increas- 
ingly available. —J.W 



raa 



torque to handle props up to 20 in. in i 

diameter for family cruisers that re- 
quire less than 45-mph top-end speed. 

The gutsy Bravo Two achieves its i 

increased strength by adding heavy- 
duty gears, gearcase housing, shafts 
and bearings. 1 t's available in fo 7-liter ] 

270- hp anil 7. 4- liter 330-hp gas mod- 
els, as well as t wo diesel versions. 

Volvo Penta, relatively quiet for 
the past few years, emerges like a 
sprinter from the blocks in 1989. It 
has a new offering in the gas V6 cate- 
gory, plans for a VB in 1990, and a dra- 
matic $ 1 00-mil lion deal with Genmar 
(owner of Wellcraft, Glastron, Lar- 
son, Cajun, Hatter as and others). 

Look this year for Volvo's new gas 
V6, the AQ20B DP (available with 
either single-prop nr duoprop out- 
drives}, and next year for a 7.4-liter 
big-block VB. 

FoMoCo holds the current hot hand 
in Detroit, so iCs not surprising that 
OMC is adding three new Ford V8 
blocks to its Cobra stemdrive line. 

New this year are 185-hp and 200-hp 
OMC Cobras based on the302-eu.-in. 

VS block that Ford uses in the ultra- 
hot Mustang GT. 

Also new is the 235-hp Cobra based 
on Ford N &351-cm-in, VB block. Power 
steering is standard on all three new 
models and counter rotation is avail- 
aide on the larger two, 

Most OMC Cobra engines continue 
to be based on CM blocks, but don’t be 
surprised to see more Ford blocks in 
Cobra's future. 

Hot outboards 

Despite the boom in sic md rives, I/Os 
have a ways to go to catch the popular- 
ity of out hoa rds , ant 1 iVsdou btfti 1 t hey 
ever will. There are too many high- 
volume applications — fishing boats, 
tender^ small runabouts and inflate- 
blcs F Lo name a few — where stern- 
e iri v es can’t c ffect i vely cha 11 enge . 

And, as we have seen with the h- 
Drive { named for David Livingston, 
president of l/.S Marine, and the en- 
gine's primary inventor h advance in 
outboard twbncrlogy expand its po- 
tential for sophisticated performance. 

A good example of outboard inno- 
vation is the new 175-hp, Vti Mariner, 
a dedicated waterski engine. Mariner 
aimed this one directly at skiers with 
its 2; 1 gear ratio for ski- popping accel- 
eration, 120" throttle travel for pre- 
cise speed control (most throttles only 
move 90 a ) and a jeweled -movement 
speeds* that displays in Lmph incre- 
ments with special highlights for key 
slalom speed ranges. 

Both Merc and Mariner share the 
spotlight for introducing high-tech 
1 15s and lightweight Bis. The 4-cytin- 



POPULAR MECHANICS * rEBEUAF? 1 989 






How to cause a stir 




a clean running engine. A 
cleaner-running engine is a 
more efficient, longer-lasting 
engine. And anyone can ap- 
preciate that. 

Yamaha's Precision Blend 
oil injection is available on 
models from the 25- hp to the 
225-hp Excel. All come with 
our 2-year limited warranty. 
So stop in to the \amaha 
dealer near you, and nose 
around a bit. 

ftw v/w nrfiirst dealer rail J-SOQ-5 2&66SG 



were designed to be oil injected 
from their inception. The oil is 
injected directly into the mani- 
fold behind the carburetor. Since 
the oil doesn't go through the 
carburetor, it can’t gum it up. And 
there's no lag time in responding 
to a change in engine speed, 
which keeps the blue smoke to 
a minimum. 

You don't have to be an 
environmental fanatic ■ 

to see the advan- 
tagesof 



When Yamaha introduced 
Precision Blend* oil injec- 
tion for outboards, it caused 
quite a stir in the industry. 

Many down-played its 
importance, while at the 
same time scrambling to 
come up with some sort of 
oiling system themselves. 

Yamaha outboards 



Expect a tot, 







Mw equipped the II 5 wfth a new smart 
utrbtjreiJdrv system, Cdrcrpt 2 + i, whidi 
restricts fuel How to 2 cylinder* ai low rpm. 




trie Johnson GT 1 75 h a dedicated baa 

motor, wtth fuel and oil injection. 
Quikftart and S-LQ.W. 
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tkr 115a are equipped with a high- 
tech carburet ion system* called Con- 
cept 2+2, that only fires the top two 
cylinders below IHOO rpm for opti- 
mum efficiency ani l bn pro veil control 
of fumes. It increases fuel How with 
an accelerator pump when more pow- 
er is required 

The 1 15s also come with oil; injec- 
tion, loop charging and a through- 
cowl sight gauge for quick inflection 
of the integrated 1, 45-gal Ion oil t Em k. 

The 2 -cylinder 15s are derived from 
the “fisherman's friend" series of 8-hp 
and 9-bp units introduced in 19H6. 
With IB big cubes of displacement the 
15-bp engines have plenty of power aL 
lower rpm. Surprisingly, the engines 
weigh just 2 pounds mure t han the 
9.9s, at 71 pounds. Other friendly fea- 
tures arc u fuel -primer system that 
replaces a choke, an idle-speed ad- 
juster for trolling and a 1-hand shift/ 
trim/ throttle-steer tiller control 

Additions to the Johnson GT and 
Evinrude XP lines demonstrate the 
continued vitality of bass fishing. 
New this year are lOO-hp Eind I7i>hp 
mode is. The V4 Johnson GT and 
Evinrude XP 100s come with fuel in- 
jection and variable-ratio oil injec- 
tion. These features are aho standard 
on the Vfi I75 .h p which also include 
Quik Start (automatic control of idle 
speed based on electronic monitoring 
of engine temperature) and S. L.O. W, 
(Speed Limiting Overheat Warning). 

The S,L.O. W. engine-limiting sys- 
tem was also added to all Johnson and 
Evinrude 20-hp to 70-hp engines, and 
external -mo unted Lrim/tilt switches 
were added to all TNT power trim 
and tilt models from 40 bp to 20 U hp + 




Force's new F -5 ISO fcs jin Inline & that often 
an innovative weight -saving solution for 
delivering plenty of lew-end lorque. 



Playing the angles 

Ever wonder why V -block engines 
opt for a ftO* V -angle? Primarily, for 
space savings and because they have a 
long histurv nf reliable performance* 
Theoretically! however the V-sbajje 
isn't limited to f W and as early as the 
tum-of-the-century builders began to 
experiment with it. 

Suzuki has taken a page from these 
pioneers with its 90-hp and lQQ-hp 
models. These new engines are based 
on Suzuki P s pow erhead 

with a 70* V-block. The smaller angle 

f. PlcUxi' fwrFr tu page tilRf 




Volvo Pemla i new entry In tire 
gas V4 categofy is the 4.3-flter 
AQ2D5 DP. ZvaUahlc with cftfKf 
duoprop or single prop outdriven 



m 
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Lasting 

Attraction 

From the first look, you knew the emotion 
would last. Now long after the Initial thrill, the 
experience Is still exhlleratlng, The Rinker 186 
Capltva Is built with such quality and precision, 
you'll never forget why you chose her. Beyond the 
sporty lines and deep V-hull are precise engine 
hull configurations and MerCrulser power, 
delivering superb performance. It's easy to Lraller 
for weekend outings, yet the deep interior gives 
you the feel of a larger boat, For these reasons and 
more, the appeal of the 186 Capilva lasts beyond 
first Impressions to long-term satisfaction. 
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Mighty microchips, splashy water 
toys, carry-on air conditioners and 
other accessories you can't do without. 



Look, Ma t No Hands 

Lean into the Powerbqard and it will go anywhere you""" 
want Ji iQ, wo 1 1 Nef or wh«J is required. The efficient shape 
we tto only a 5-(S-hp outboard Integra! prop guard and motor 
stop switch are standar d iaf ery features. Begird only for S 1 300. 



G ET READY for ji great year for gear. Marine 
unit* flex .4miU but powerful mus- 
cles. Comfort and style are dramatically Lm- 
p roved. And p^raorud watercraft go wet and wild. 

Now, due to miniaturist ion t you can hold a navi- 
gational computer more accurate than a loran C in 
the palm of your hand. Your fishfinder can look in 
five different directions, three simultaneously. 

Creature com fori ip catered to by a anmy. carry- 
on marine air conditioner. Style and celestial reckon- 
ing are improved by an accurate chronometer that 
tells time and tides. 

And booming personal watercraft, the toys of 
summer, are becoming increasingly specialised for 
m n re fun unci er l he sun . — J nh n Wooldridge 



The Small Chill 

Flick on the Cany^On 1 5S9SJ 

portae air tOfkflTJonrr, by Cruhair, 

and you can pipe 4200 BTUs of cool relief aboard In 

minutes, a fits almost any hatch, needs only 5 V* 

amps of 1 IS'WflE AC and weighs onFy 59 pounds. 



News At Sea 

Raytheon ! NCR-300* Navigational Telex {$ 1395 1 
receives navigation and safety data usually 
aval labie only to commercial dipping- it prints 
hard copy for forecasts, alerts. other vital news. 

World In Hand 

Mount It or put It In your pocket, the Magellan <jP5 
WAV 1 000 1 54000] does multifunction navigational 
computing and sat nav positioning, 



Time And Tide 

With the stainless-steel KHcgpr 1 Tidal Chronometer 
| $4*5-5S60j on your wrist you'll know tide time, 
moonphase, standard time and date at a glance. 

Keeps boatmen up to the minute. 
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Go Digital 

Conventional compasses swing wildly, but nm the KVH 
Azimuth 100 [5395 1. ft reads magnetic fieFdi and displays the 
reading in numeral! and point? of the Compaq Microprocessor 
and FI um gate sensor are Contained in one small housing. 



Disposable Blades ~4i 

Ever wish you could just 
change a blade when your 
prop gets a had ding? the 
Advancers | 5 149] modular prop Vj 
allows you to do This and fin most 
outboards over 1 2D hp. Available In 
aluminum In IS-, 17- and 1 9-In, pitch 
models. Advance will introduce a 
rtainfen st eel version later this year 



Follows You Anywhere 

You can take it with youL ffyou've got the petsonal watercraft 
trai ler from EZ Loader, ottered In single- dr double-bunk 
models The double Sea Doo unit | $304) weighs 420 pounds and 
■ - carries a T ZDQ pound Toad. Other models are available 



Splash And Flash 

UFi rarunTE Its has a new coy for summer— Sea 
Flash 1 54495 J. which Is powered by Suzuki' j 
793-«, 60-^3 engine, The 2-perton personal 
watercraft has a 9-gallon fuel tank, retractable 
boarding step and top speed of about i 5 mph. 



In The Picture 

Navigation is easier [□ vtsuaFIze with the 
Trimble Navigraphit. which Integrates Eamliiar 
landmarks with a Foran signal. The 
Navigraphk | £3995 J has a superTtwist Jiguld- 
cryrtaF display screen and holds up to 5 Q 
different routes and 256 waypoints. 



Mighty Microchips 

ApefcoinewXCQ 50(3 1 i699|, an LCD 
ftshfindcr.'plafter and lorAn C, has tour on- 
screen displays- I. Flshflndlng, 2, Split screen 
position plot/flshflndingL 3- Sprit-screen 
flshflndlng With A-sCOpe r and 4. 

Navi gat lorv'temperatu re graph. 



105 



POPULAR MECHANICS iFEBPUAffY I9CT 



BVATING'89 




Say, Octopus 

Dive dawn to TO meters (33 ft.J 
and you can still shoot 35mm 
pictures with the Canon 
Aqua Snappy AS-£. a fulFy 
automatic camera with 
waterproof seats and flash. 

For 1273 ft includes accessory 
base, sports finder case, • 
strap and lens cap 



■r Power To Go 

The new Honda EX35Q (1399} 
portable generator is the strong, silent 
type. With the power output seieaor jn 
the 1 50VA position It runs at 50 decibels, quieter 
than a normal speaking woke- Pi's also light. weighing 
just IV pounds. It produce up to 350 watts and can run a 
variety of took and appliances or charge a battery. 



The Smart Shoe 

Sneakers always felt right but the soles were 
slippery. Now. Omega makes the Sportflsherman 
Boat Sh&e \ SflO \ with water-dispersing soles and 
sneaker comfort. It also has a removable ortho-tic 
for quick drying, and an adjustable forefoot strap. 



Catch And Release 

the Innovative low-profile ski -tow unit 
j J35|, by Attwood, can handle two ski 
ropes and swivel 3*0 . Snap down the 
chrome cover to hold ropes In place and 
lift It up to release. 



One Size Fits All 

Give your boat a performance edge with the Sting Ray 
Hydrofoil Stabilizer, which cuts planing lime by forcing 
the stem up and bow down. The 1 -piece Sting Ray 
| IBQ |. made of a blended copolymer plastic . fits 
outdrive and oul board lower units jfs hp to 3*5 hp. 



Spot The Spot 

Ever wish you could come 
within 2 ft, of a favorite fishing 
hole or relocate an anchor you 
cut away? Zebco s new Spot I 
Locator | S20 1 helps you da I 
this without a depthflnder. J 
batteries or electrical I 
systems, it works by 
trlangulation and only fl 
requires the recording 
of two sighted jS . 
landmark 5 and a H 
c ompass heading. 



Circle In Square 

The compact Focus Spetd-Sounder ( S095J 
from Brocks S Gatehouse displays speed 
and depth const ant ly P while offering 
average speed, trip log. water 
temperature, anchor watch and depth 
alarms upon demand. 
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FOR THOSt WHO PREFER 
THEIR WIDE OPEN SMCES WIDE OPEN. 



If you like to spend your free time at full throttle, we proudly present the most 
exhilarating way to get away: Mercury- outboards 

A case in point being the new Mere 200 XRi. With exclusive electronic 
fuel injection for quick starts , smooth acceleration and clean burning 
efficiency. Plus our new 40 amp alternator advanced oil injection and 
the industry' s only three-year limited anti- corrosion warranty 



It’s hard to imagine anyone who won t appreciate the unabashed 
thrills a Merc is bound to deliver Except, perhaps, our competirion 




Ld The Legend Move You. 
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ffaid tnirt! Tibu( i luhdt iiun hdttrrtlai^s brhnvrf nr. 
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5s* OirfvU hnrvf Flrtwru. Swrrn, amt Cartmm hunO 
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m 

IfLtff Desmv a Glastmn 




Zrb* ir. n 3m Uifl IH 11 W« Hr* HuuufcJi TJi ’AJ1B 



A f.^M.irr P'W^l 




HOT SQUIRT 
CUTS 
THE CRAP. 



Nothing clems like hot wafer . And ruth mg 
but Hot Squirt' u lives you hot wjHn 
ctfl-anlng lur your windshield. Tnis. uniqu-e 
neai exchange u nil lakes lha beaf— nni 
tht Ituid— aid Iran stars il to your window 
washer lluid. Jusl bis your washer button 
and yaur wipers cltan or de-ice inilanlly. 

/' •“ " ^ f loiliili in mlnuh*i- 

Qyvrynning s In Ehn 

nil Jti-sl 1*n easy 

DDnnqtMdns I* you 
hiitor Imi# and 
^JS-hpr 



Ejuacanteed run Eg crack or damage your 
windshield nr paml Order today lor only 
512.99 plu-3 12 i hipping and handling 



— 1 -800-356-835 & T 

In Coioredo call 303-375-9590 
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BRAND HEW* FAMOUS _| 



ALL FABRIC 
RECLINING 



VAN SEATING 



ALLFAAF9C 
SOFA BEDS 

Wj/TUr'dCtU/B '5 
Suggested Rvtail 

s 449.95 

igu gnai 



LLS. mod* toy RitKinaMy Knpi l 
Sett Wjm^Klbflrm Ctm/witl 

Wwli & c^i^eedt al 0 O.T A 

Rft&.i' U-1i.1v 

FULL -FLEX' K 'i^h 

L iteisiEv HOarT. Ct^iSCruGSirei ' 



W***£™* umS ££ fmws! 

Mflnuracfijres 
S ugwnint Retail 

5 289.95 



CAFT AIN'S Grains ncflM with 

Mf h louch df 4 kjvfrr' □pllO^al 

*fcrf 3 .i iknTJnsIS .'.T- 

include FREE *1 IXJ i 2 i.ira tCsST 
Fft£E wai iredw a 525 ^aJu^' 
AU FABHJC SoU 

Beds I he Lowest Rein*! price 

minrUfi cnl-, ii,g§i 
FrtS ALL Vans .K mod Tsoj-hb. 1 
CHAIRS A SdH uif yPS.iEi^-- 
CALL Ffff FftfE Feftrfc Samptei r 

T-SO0 445-1830 or T-703 e92-42£)0 

CrMfll card mambtri can nrdfr by phone 1 

"* © ^ 
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8R40D £ WALL ASSOCIATES 

SOX 70643 4BUNGT0N, VA 222m 9832 

Wiiiettiwuc UQuMatCHl 




Line Of Sight 

Dawn of th* sm^rt binocur^r has arrived 
with die waterproof 7 jf 50 J 228 CWf S« 0 f 
by Tasto. Futures I neiude a size and 
distance Fndkstor and b^rrery powered 
illLunFnatqr Iqr dim-fight sKlialiom. 




Points Of View 

Voli can Joolf In five dlrectlorn. thr« 
jimuif anrcKJj ly r with the Twmament 360 
Scanner j J740J by Bottom Une. The super- 
iwirr 4-in. ■ 6-ln. backlit screen, which hai 
30..72O pixels fur a sharp bottom image, 
displays vFtwln q direct ly under boat, 
forward, aft or to either side 




Picture This 

You get the pid Curt* when ypLJ use the 
impulse 3400 Loran C Navigator | S1D50J. 
This navigation computer displays where 
you are, where you ve been and where 
you rt going, Waypoints can be assigned in 
symbols ranging from a fish or buoy to an 
anchorage or dangerous WSten. Wf 
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BIG DREAMS 

(Ctitlf in util ('in fui/jr flit 

celeb who dabbled in racing- Today, 
after his recent triumph at the Off- 
share Worlds in Key West, Johnson is 
the reigning Kuperboat work] cham- 
pion, Perhaps, like clothes, the boat 
makes the man. 

Not to he outdune, Celebrity Boats 
tapped former Indy-car champion 
Mario Andretti for a hot new 25-ft 
muscle boat, the 239 Andretti. This 
wavebuster ha tidies up to 730 hp and 
is available with graphics in Milan 
Yellow and Venice Red. 

Glastron puts a unique spin on the 
special-edition approach with the de- 
but of the Carlson 19C5S, the first of 
four projected boats in the Carlson 
Signature Series named for noted 
high-performance boat designer Art 
Carlson. This 19-ft . muscle boat fea- 
tures the sleek, futuristic contours of 
an erotic European sports car. All ex- 
ternal components are sculpted as 
part of a totally integrated design. 
Carlson claims the boat's equal focus 
on hydroflynamtcs as well as aerody- 
namics puts it years ahead of the com- 
petition. From the revolutionary look 
of this scorcher, he may be right, 

Home boa ts that deserve special no- 
tice don't fall into the previously men- 
tioned categories. The Barnegat 
2530, by Cruisers Inc., is such a boat. 
This 23-footer is a true overnight 
cruiser that's not only trailerable, but 
priced about $30 t 700. 

Another boat of special interest is 
the Ragasza 21 Cuddy Cabin, the lat- 
est addition to the family line intro- 
duced last year by I)onzi T which was 
recently purchased by QMC. The R- 
21 CC is a compact vest-pocket cruiser 
that walks the fine line between plush 
appointments and affordability. De- 
spite being fully loaded with designer 
amenities, the price tag is only 
$22, 295 with a 175-hpOMC Cobra, 

Finally, there's a small trend thus, 
year in boating we can't overlook 
—minijets, G- to 13-fL runabouts 
equipped with jet-powered in hoards. 
UltraX T autics + the maker of Welbike, 
unveiled the 3-person Jet star 1251), 
with a 50-hp Suzuki engine. And Ka- 
wasaki, maker of Jet Ski. debuted the 
3-person Jet Mate, equipped with its 
52-hp engine. Interestingly, the Jet 
Mate is operated by a joy stick, simi- 
lar to that of a helicopter, which gives 
it the flare of a personal watercraft in 
a platform as stable as a boat. 

Boating (beams come in all shapes 
and sizes, from econo family boats to 
fishing machines to big-ticket cruis- 
ers. Hut regardless of the size of your 
budget, or what it takes to get your 
juices pumping, the fleet of 1989 
ma kes it a good year to dream . Wt 



STEftMDRIVES 

lCmit.mttvii fr r>prr jftJflr 

makes these units narrower and 
lighter, w hich is ideal for gaining line 
of sight over the stern as well as vital 
room on the transom. 

Standard features include power 
tilt and trim, p re-atomized oil injec- 
tion and Microlink, a computerized 
control system that monitors load and 
throttle setting to adjust timing for 
optimum rptn. 

Also new r from Suzuki are the in- 
line twin 15 and the inline 3-cylinder 
25. Both are equipped with loop- 
charging, oil injection and external- 
mount tilt and trim. The 25 also has 
pre-atomized oil injection and an 
overrev limiter. 

Force enters the big out board class 
with a 1 50-hp, 5-cylinder engine. The 
F-5 1(50 doesn't have oil injection or 
computerized monitoring systems, 
but at 3 JO pounds, the inline Five has 
a good power-to-weight ratio and 
with throe carbs, plenty of lower- 
speed torque. 

Mast of Yamaha's efforts w ere fo- 
cused on the sterndrive line, but 
counter rotation was added to the 130- 
hp V4 and a factory -integrated dual- 
siatiun system was introduced for 
boats needing tower controls. Now 
both upper and lower stations can fea- 
ture identical cables and controls. 

Finally, Nissan and Tohatsu. two 
com [Janies that market similar Japa- 
nese-built engines, broke into the tri- 
ple-digit power range with the intro- 
duction of 120-hp and 140-bp models. 
Both units are variations of the 4-cyl- 
inder, 107.9-cp.-in, block. They fea- 
ture oil injection, loop charging, over- 
rev limiter and power tilt anti trim. 

The year of (he sterndrive may well 
signal the start of the decade of the 
sterndrive, but only time will tell. We 
can't ignore the talk that Mercury is 
planning to build a big-block V6 out- 
board that may top out at 275 hp. Or 
that Johnson/Evinrude may be coun- 
tering with high-performance 225s. 

But the biggeat rumor moves the 
spilt! ight firmly liack on stemdrives. 
According to some source Mere is 
planning a marinized version of the 
LT-hj engine used in the much publi- 
cized ZKl Corvette. Hilled as Cor- 
vette's engine of the future, the 32- 
valve, aluminum-block powerhead, 
built for GM by Mercury, will be an 
exciting addition to boating. As of 
press time, however, no one has actu- 
ally driven the new Vette and there 
are whimpers that the predicted 390- 
hp rating may have to the scaled back. 

Nevertheless, it's going to be a hot 
year for engines and a hot year for 
boats, and there's no better time to 
head for the water, Ptf 
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DIRECT CLOCKS 
AND FURNITURE 

Do-It-Yourself 
Kits or Assembled 
and Finished 

* GraneHainer Clocks, 
Manlei and Wail Clocks- 

* Cabi^els, Chests, Tables, 
Glairs. Desks. and-more! 

* Solid 3v-S" Black. Walnut, 
OhfWr'v or Oak 

* hteiHoQm Quality 

*" S-CiriiJ Hrass Wtasl Gftrmfin 
Movement? and Dials 

* Money Back Ctunarant^e 



Do You Own A 
Garage Door Opener? 

Then You Need Tho Garage Button 1 " 
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MONTEREY DOMES 

-Spad«i^-. - RriUllful. . . 

L'nirtikbcd Eiwraj- 

WhysiiEk 
fipr £r.iryday 

home when yobt ci n 
build ywi t ( iwn cuilom 
MonJr nci 1 [femes home 
and not ccmprom ise on guah I \ 

To Eeasrn mon n J far nur 9K pa^u- color Catali^ 
and Plan* Ektok. C radii card nrx]*rsca]! 

l-fM»-HLW-WJ7lin Calif. MUfl^Wl 
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